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PROFESSOR MORSE AFFIXING HIS SIGNATURE TO THE 
GREETING TELEGRAPHED BY MISS S. E. CORN WELL 
AT THE MORSE CELEBRATION. 



Our engraving illustrates one of the most interesting cere- 
monies that has ever taken place in this city — the father of 
the telegraph greeting his children. The sharp click of the 
instrument having responded to the expert manipulation of 
the lady whose name is intimately connected with the early 
history of the most remarkable invention of the cenlury, the 
message only awaits the signature of the venerable Professor 
to be complete. The audience with difficulty suppress their 
enthusiasm as he seats himself before the magic tongue 
whose utterances cleave space, in defiance of time and dis- 
tance. The name is recorded, and the deafening cheers of 
the audience make the roof of the Academy of Music ring 
again and again with glad echoes. 



The name is written not only in telegraphic characters 
upon sundry slips of paper, but in letters of light upon the 
scroll of fame, 

" One of the few immortal named 
That arc not born to die." 

Truly the whole nation has a right to rejoice at the appro- 
priate memorial erected to this great man, and to share in 
the delight of this memorable occasion. For upon the whole 
nation is reflected the glory of his invention, the effect of 
which upon the welfare of the human race is absolutely be- 
yond estimate. 

And though we would not rob others who prepared the 
way before him, of their meed of glory, we hesitate not to 
avow that the honors paid to Professor Morse have been well 
earned and justly paid, and that they alike reflect credit 
upon the telegraphic frafernity by whom they were origin- 



ated, and upon their esteemed recipient who so gracefully 
accepted the ovation. 

In response to the greeting of Professor Morse, numerous 
telegrams were received. Among these were messages from 
the Chambers of Commerce at Hong Kong, Bombay, and 
Singapore. A poetical one from Chicago we append ■ 

" A thousand flashing wires tonight 

Meet in one circuit— grand, complete— 
And o'er them, with the lightning's pen 
We write our lather Morse to greet. 

" But we, dear chief, a circuit form 

Which far excels th' electrician's art. 
Affection's battery warms the line. 
Each " cup" a telegrapher's heart. 

Repeating stations there are none ; 

Unbroken flows the electric stream 
That bears you this eventful night 

Our love, our reverence, our esteem." 
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THE APPLICATION OF STEAM TO CANALS.— NO. 4. 



BT GEORGE EDWARD HARDIKG, ESQ., C.K. 



This paper would be incomplete without mention of the 
experiments of Fairbairn, in 1830 and 1831, as instanced in 
his " Remarks on Canal Navigation, illustrating the advan- 
tages of steam, as a moving power, on canals." The prelimi- 
nary experiments of light single and double gig boats on the 
Forth and Clyde canal, moved at a high rate of speed, and 
variously leaded, as well as the partial success of the steamer 
Cyclo s, builf under the direction of Mr. Grahame, of Glas- 
gow, with a single stern paddle-wheel, induced Mr. Fair- 
bairn to suggest the construction of a small steamer named 
the Lord Dundas, 08 feet in length by 11 feet 6 inches in 
depth, provided with a wheel thorough 3 feet 10 inches wide, 
and a paddle feet in diameter, driven by a ten horse power 
steam engine ; but he also recommends, as an after improve- 
ment a steamer with two narrow paddles, close to the stern, 
one on each side of the rudder, urging that this plan would 
remove every impediment to the free access of water to the 
paddles, and allow an open outlet for the discharge, the pad- 
dles to be protected by fenders, sliding down on the outside 
of the wheels. 

Mr. Fairbairn figures the cost of conveyance of a passen- 
ger by steamer, between Edinburgh and Glasgow, fifty-six 
miles, at two pence, or less than a fifteenth of the least possi- 
ble expense by horses. Though the results given by these 
boats wero not, in practice, so satisfactory as expected, yet 
Mr. Fairbairn never despaired of a future when steam should 
be as universal in inland navigation as it at present is in all 
other of the arts. 

Following up the interest which about this period seems 
to have been excited on canal behalf, we have an influx of 
applications of machinery to inland water propulsion, many 
of which are but modified forms of the less elaborate devices 
we have already mentioned, in which the paramount idea of 
their authors would seem to be that of advancing the boat 
without creating a wash damaging to the canal banks, and 
with arrangements for discharging the water directly aft, or 
directly down, while some have curved platforms, or " wave 
quellers," to moderate the swell produced by the propeling 
machinery. 

For actuating vessels on canals, one Henry Pinkus sub- 
mits a railway constructed alongside, with one rail, on which 
a suitable carriage traverses. A tube conveys gas along the 
rail from a stationary engine and reservoir. The gas is 
brouo-ht through a longitudinal valve on the rail tube to a 
flexible tube from the carriage to a reservoir on board the 
vessel, and from the pressure here derived machinery is set 
in motion, which again, by an endless band, turns two hori- 
zontal wheels (one on each side of the rail) on shore, and 
supported on the carriage before mentioned. Finally, these 
wheels, by revolving, draw the carriage forward, and the car- 
riage, in its turn, tows the vessel. We can imagine that 
this plan would never depend upon its simplicity for suc- 



The same inventor offers the plan of a steam engine on a 
vessel, driving a horizontal wheel, which, by an endless band, 
turns on shore a pair of horizontal wheels, similar to those 
described, and these, by revolving-, tow along the vessel. The 
carriage holding these wheels has a curved guard arched 
over it, formed like the rail on which the carriage runs. This 
is to enable another carriage meeting it to pass over the first, 
thus providing for the use of the same rail by boats travel- 
ing in opposite directions. In place of the steam engine, the 
machinery on board may be turned by an electromagnetic en- 
gine, actuated by electric currents from on shore. Whether 
this " leap-frog " arrangement for passing boats could be ex- 
tended to skipping playfully over the locks is not stated. 

A claim, in 1841, proposes a locomotive steam engine on 
the towing path, to drag itself along a chain fixed at one 
end, and the boat by a towing line to the engine ; while an- 
other alternately expands and contracts an elastic sack in a 
water channel along the bottom of the vessel, by the smoke 
from a furnace, and thus ejects sufficient water to propel the 
boat. Later on, there are variations of this. Still another 
drives an upright shaft in a vessel, which carries a horizontal 
grooved wheel, on which is an endless rope, moving a drum 
on a carriage on shore, by which its wheels are turned, so as 
to advance the carriage, which tows the craft along. The 
carriage is guided by a wheel in front, directed by a man. 
Steam is made to issue from a pipe against the air in one, 
and cogwheels, working into a rack rail on the banks, in an- 
other, while a third places an exhausted atmospheric tube at 
the bottom of the canal, and moves the boat above by a trav- 
eling piston. A fourth inventor makes his tubes of wood, 
and places them upon the banks, or on piles driven along 
the canal. In fact, " about this time," as the almanacs say, 
the numbers that considered themselves each the sole pos- 
sessor of the idea of working canals by atmospheric pressure 
is amusing. 

In 1847, we have flexible tubes placed under water on each 
side of a boat. They are alternately filled with steam and 
allowed to collapse. The boat is supposed to advance by the 
action on the water of the protuberant parts of each tube. 
There is certainly no needless complication of details about 
this. In this year we find proposed the towing of canal boats 
by compressed air contained in portable reservoirs, and an ar- 
rangement added to heat the air, in order to restore the calor- 
ic lost by its expansion. 

The next year, a patent is granted for a tube laid along a 
canal, and water forced through it under pressure enters 
nozzle pipes fixed at certain intervals along the tube. Con- 
nected to the boat to be propeled is a receiver, with a series 
of open cells, and as these pass under the end of a nozzle 



on the cells successively, and thus force on the boat and re- 
ceiver, until they set the next nozzle pipe in action, and close 
the valve of that which is passed. Still, notwithstanding 
the ingenuity of this scheme, one would desire much solici- 
tation to invest in its success. Next, we have a shaft extend- 
ing the entire length of the vessel, with propellers on its pro- 
jections, working one at the bow and one at the stern. The 
advantages of this novel feature are not mentioned. 

The last of 1851, a patent for fastening iron rails upon wal- 
ings, supported on piles, and extending the entire length of 
the canal, on both sides, was issued. Wheels on each side of 
the boat, and driven by a steam engine, are rotated on these 
rails, and pull the boat. Instead of locks, the boat moves up 
inclined planes, gear wheels engaging in racks on the wal- 
ings, while rollers at the bottom support part of the weight. 
Unless compensated for all variations of water level, we 
might expect to find occasional lines " high and dry." 

In 1856, a provisional is filed for propelling boats by dis- 
charging a stream of fire from an inflammable composition in 
a tube into the water at the stern ; but, from want of faith, 
or of means, the scheme was abandoned. At a later date, 
John Bourne patents an arrangement of propellers at the 
bow, or paddle wheels at the side, to work on the bottom in 
shallow water, " and thus clear it away," and propel the 
vessel. 

With their usual ingenuity and perseverance, American 
inventors have explored this branch of engineering practice ; 
but, like their trans-Atlantic brethren, have taken the ques- 
tion of more propulsion as the desired end, attaching thereto 
some device to still the agitation of the water ; and very simi- 
lar schemes in this field to those already touched upon, have 
been the result of their labors. The question is not that of 
a motive power alone, but simple application of the motor 
that will prevent waves at the bow, suction and settling at 
the stern, and afford a mean speed of from three to four miles 
per hour, when fully loaded, with a minimum quantity of 
fuel. The propeling machinery must be simple and com- 
pact, that it may be managed by men not especially educated 
for the purpose, and to economize both space and expense. 
These are the requisites, and a boat fulfilling the conditions 
will be sure of success. 

Some twenty-five years ago, Captain Ericsson launched a 
boat with a screw propeller at each side of the bow, for the 
Champlain canal. There was no difficulty in the propeling 
force, but it did not carry sufficient cargo to be profitable. 
Henry R. Worthington, five years later, ran a steam canal 
boat from New York to Oswego, during one season. This 
vessel had a skew paddle wheel on each side of the bow, and 
a fighting crew, to overcome any prejudices which the oppo- 
sition boatmen should venture to express. Notwithstanding 
the extreme force of the arguments employed, the enterprise 
was abandoned with the season, there not being sufficient 
capacity for a paying freight. 

A boat was fitted with feathering side paddles, some six- 
teen years ago, by John Baird, for the purpose of towing 
barges on the Erie canal ; but, not carrying cargo itself, and 
depending on the tunnage fees from the old boats, failed to 
be a pecuniary success. 

In 1860, there was a lino of sharp propellers built in Buf- 
falo, N.Y., which, with an expenditure of from three to four 
tuns of coal per day, averaged six and seven miles per hour. 
The annoyances caused by the opposition of the horse boats, 
and the heavy expenses of fuel and engineers, caused their 
removal to a lake route. Wire rope traction and submerged 
chains have been frequently tried as well, and found want- 
ing, the canal locks and numerous bends having so far proved 
insurmountable obstacles. 

As late as last year, the duck foot, or expanding propeller, bo 
many times tried in England, was attempted in Albany, N.Y., 
by Mr. Cornelius T. Smith, and also at Cumberland, Ind., by 
Mr. Marshall, without satisfactory results ; while a Cincinnati 
doctor, abandoning his pills, conceived that he had hit upon 
the correct thing by the similar device of a reciprocating 
hinged shutter. The result made more noise and waves for 
the canal than greenbacks for his pocket, and our worthy dis • 
ciple of Esculapius returned to his surgery. 

At Lockport, N. Y., a wheel with spokes on the surface, 
made so as to rise and fall in a recess in the boat, and rolling 
along the bottom of the canal, was lately tried. It was driv- 
en by a chain, and so propelled the vessel. No provision for 
deep water or soft mud being made, the enterprise came to 
grief. A scheme now being tried consists of a canal tug- 
boat provided with an endless band or chain on each Bide of 
the boat, carrying paddles, which, dipping in the water to 
propel the vessel, return through the air in a manner akin to 
similar plans which have been tried here and abandoned. 
There has been a large sum of money expended, and a 
frightful noise is produced, still, otherwise it is not consid- 
ered a success. 



PBOFESSOE TYNDALL ON "SOUND." 



In his fourth lecture on " Sound," at the Royal Institution, 
London, Professor Tyndall began by calling attention to the 
experiments of Saveur, in which musical vibrations were 
communicated from one body to another, when both bodies 
had the power of emitting the same note. The lecturer ex- 
hibited two wires of the same length and thickness, stretched 
to the same tension by means of screws, so that the two wires 
when made to vibrate by means of a violin bow, emitted the 
same note. He then placed a V-shaped rider of cardboard 
astride one of the wires, and on causing the other wire to 
emit a musical note, the second wire took up the vibrations 
and unhorsed the rider. He recommended the listeners to 
make similar experiments for themselves, and said that if 
they would sing into a piano, they would find that the Wire 



pipe, a valve is opened, which allows the water to impinge [which emitted the particular note sang by the voitfe, would 



be thrown into a state of vibration, and if a little rider were 
placed upon the wire, it would be violently agitated. 

He next exhibited Savart's experiment, wherein a musical 
sound is produced by means of a descending jet of water is- 
suing from a circular orifice in a brass plate fixed at the end 
of a glass tube ; the Bound vibrations consist of the intermit- 
tent flow of the water through the orifice. He pointed out 
that a jet of water issuing through a small orifice, forms a 
vein for a short distance from the place of exit, and then 
breaks into drops, caused by the rhythmic action of the water 
through the orifice. In his next experiment Professor Tyn- 
dall permitted a vein of water to fall vertically from an ori- 
fice ; then he darkened the theatre, and illuminated the vein 
by means of a thin beam of light sent down through it from 
the electric lamp. The vein of water then looked like a lu- 
minous spear, about twelve inches long, and below this the 
water broke into drops, and speedily lost its luminosity. 
These drops could be made visible by illuminating the fal- 
ling jet of water from without, by means of a series of elec- 
tric flashes. The lecturer sounded a syren, and when the 
musical note reached a sufficiently high pitch, the luminous 
vein of water began to respond to the sound, and the spear 
shortened itself to four or five inches, resuming its original 
length when the sound ceased. Musical beats, produced by 
means of two organ pipes, caused the luminous spear to 
lengthen and shorten itself. The lecturer then passed from 
a vertical to a horizontal jet of water, and made the latter 
plainly visible by illuminating it with the electric light, so 
that is shadow was thrown upon a white screen. At a cer- 
tain distance from the orifice the stream of water broke into 
drops as before ; the syren was then sounded, and when it 
reached the proper pitch the drops weredrawn together, and 
the jet of water appeared as an unbroken cylinder of liquid 
from end to end. 

Professor Tyndall next exhibited the action of sound upon 
jets of air, and mentioned the exceeding delicacy required in 
the manipulations, in consequence of the extreme sensibility 
of air jets. He was obliged to protect the jet from air cur- 
rents by surrounding it with a tall glass jar, and he support- 
ed the apparatus on layers of flannel to protect it from vibra- 
tory motions connected with the building, as a passing cab 
would otherwise have caused much disturbance. He then, 
by means of pressure, urged some air, from a bag, through 
two bottles, one of which contained ammonia, and the other 
hydrochloric acid ; a white smoke, consisting of chloride of 
ammonium was thus formed, and the jet of air was made 
visible to the whole audience, in consequence of its being 
charged with smoke. The jet of smoke laden air thus form- 
ed issued into the glass jar in a long, slender stream. An or- 
gan was then sounded, and the jet shortened itself at once 
from about fourteen to about four inches, and at the same 
became curiously forked, and did not lose this form all the 
time the sound continued, but resumed its original shape 
when the sound ceased. This jet responded at once to a 
slight tap upon the floor. 

Next, the lecturer exhibited the action of sound upon 
naked gas flame. This action of sound upon flame was first 
noticed by Professor Lecomte, and was brought to its pres- 
ent state of experimental perfection in the laboratory of the 
Royal Institution. In the first experiment the lecturer 
caused a straight bushy flame to spread out, by whistling to 
it with his mouth, and pointed out that a smaller flame of the 
same kind would do the same thing, but required a higher 
note. A fish tail flame was also shown to be sensitive to 
sound, but required a higher note, and greater pressure of 
gas ; in fact, in all these experiments the pressure of the gas 
must be very carefully regulated, and so adjusted that each 
flame is very nearly, but not quite, on the point of flaring in- 
stead of burning steadily. The most sensitive burner yet ob- 
tained by Professor Tyndall is one made of stealite ; it re- 
quires a very heavy pressure of gas to bring the flame to the 
sensitive point, and it then gives a flame two feet long. The 
orifice is circular, and the jet a vertical one. A slight hiss 
from any part of the theatre of the Institution, made this 
flame shorten itself to seven inches, and the jingling noise 
made by shaking a bunch of keys threw the flame into wild 
commotion. A small bell sounded thirty feet off, in the gal- 
lery of the theater, knocked down the flame by the noise of 
every stroke, and a chirrup always brought it to its lowebt 
point. Speaking irritated it especially words containing many 
S's, for it was especially sensitive to hissing sounds. The 
rustling of paper, the rubbing of hands, or the brushing of 
clothes, all made it shorter. 

Notes of high pitch acted most powerfully on the flame. 
When a tuning fork was gently sounded, so as to give its 
fundamental note, no effect was produced; but when the 
fork was violently rubbed with the fiddle bow, so that it 
gave off overtones, the flame shortened itself, and began to 
flare. This tuning fork was one with a fundamental note of 
rather a high pitch. Finally, a musical box, playing an air 
from the opera of '* Faust," was set to work ; the high notes 
caused the flame to fall, while those of low pitch had no in- 
fluence of the same kind. 

The lecture was concluded with a few experiments on re- 
sonance, and the introduction of organ pipes. The lecturer 
observed that when a tuning fork was held over the open 
mouth of a glass cylinder containing air, when the column 
of air was of the right length to vibrate in unison with the 
fork it did so, and then, as the column of air and the fork 
both sang or vibrated together, a great increase in the vol- 
ume of the sound produced was the result. When the col- 
umn of air was made too long or too short for any particular 
fork, by pouring a certain quantity of water into the cylinder, 
or taking a certain quantity out, the sound was considerably 
enfeebled. In one of his experiments Professor Tyndall 
lengthened and the column of air by admitting 
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hydrogen gas into an inverted cylinder, and then showed 
some experiments with it by means of a tuning fork. He 
also showed that with different forks, columns of air of dif- 
ferent lengths are required to produce perfect resonance. In 
further illustration of this principle, he selected three organ 
pipes, and by sounding tuning forks and placing them over 
the mouths of the pipes, he showed that the columns of air 
in the pipes resounded to three particular tuning forks, each 
column singing to its own fork and no other. Afterwards, 
on causing the organ pipes to sound, they were found to emit 
the same musical notes as the three forks, each pipe being in 
harmony with its own fork, and no other. The music of an 
organ pipe is caused by the vibration of the column of air in 
its interior, and this column of air is thrown into musical 
motion by means of a vibrating tongue set in motion by the 
bellows. 



(From the Albany Argus.) 
FOWLEB'S PEOPELLEE. 



Our citizens have been much interested during the past 
two or three days in the performances of a steam yacth which 
came here from Bridgeport, Conn. The boat has been play- 
ing about the harbor, turning round as if upon a pivot, and 
moving backwards or forwards with equal facility without 
the aid of a rudder. Recently the vessel was visited by 
Canal Commissioner Wright, Canal Commissioner Chapman, 
Deputy State Engineer Sweet, Mayor Thacher, Captain San- 
ford C. Van Benthuysen, and other prominent parties, all of 
whom expressed themselves very much pleased with the 
movements of the craft. The party having the boat in 
charge is composed of Ex-Governor Joseph R. Hawley, of 
Hartford, Colonel William H. Mallory, Charles R. Bement, 
and Jacob Kiefer, of Bridgeport. These gentlemen are of 
the opinion that the new principle involved in the construc- 
tion of the wheel by which the boat is propelled can be suc- 
cessfully applied to canal navigation. 

In accordance with this view, an excursion was made by 
way of the canal from this city to Troy. Among the invited 
guests were Canal Commissioner Chapman, Assistant Com- 
missioner George L. Ames, Deputy State Engineer Sweet, 
Oscar L. Hascy, S. B. Towner, S. P. Corlies, C. E. Davis, B. 
W. Wooster, John C. Ward, G. Hunter, Robert Walker, E. 
Brainard, S. S. Carslake, Warren F. Leland, and several 
others interested in the commerce of the city. The boat is 
handled so readily, that there was no difficulty in approaeh- 
ing the locks, or passing other craft in the channel. In a 
clear course, she made five miles per hour without producing 
a swell along the banks to exceed six inches. Arriving at 
Troy, David M. Greene, an engineer of great experience in 
connection with steam navigation, was invited to examine 
the vessel. All the tests made were of the most satisfactory 
character, and it was agreed upon all hands that the experi- 
ment was a success in itself, independent of its application 
to canil navigation. 

The invention is known as the " Fowler wheel." The in- 
genious inventor is Mr. Frank G. Fowler, formerly of Illinois, 
now of Bridgeport, Conn. Originally his device was intend- 
ed for use as a windmill, and it was found to save a good 
percentage over any previous contrivance. It occurred to Mr. 
Fowler that if he profited in obtaining power from the wind, 
he might profitably send force through the wheel into the 
water. He had the fortune, less common now than of old, to 
be unable for a long time to find appreciative listeners and 
co-operators. He made one or two experiments upon canal 
boats, but his wheel was then in a comparatively crude con- 
dition. In Connecticut he met Colonel William H. Mallory, 
of Bridgeport, a gentleman who had been a successful inven- 
tor himself. The Colonel and Mr. Fowler have been work- 
ing together for two or three years. The wheel has been 
materially improved and fully secured by patents in this 
country and abroad. 

A yacht called the " Pioneer " (the one now in Albany) was 
built two years ago expressly for this purpose. She is sev- 
enty feet long, fourteen feet wide, and schooner rigged. 
Without her masts and unloaded, she draws four feet. It is 
not pretended that she is built for speed, for it was intended, 
if the new wheel did not prove valuable, to convert her into 
an ordinary tug, with an Ericsson screw. The boiler is an or- 
dinary tubular horizontal, with return flues. The engine has 
one cylinder only, fourteen inches square ; that is, the cylin- 
der is fourteen inches in diameter, and the piston has a stroke 
of fourteen inches. An experimental condenser now in the 
boat has temporarily reduced the power of the boiler, and it 
is difficult to raise more than thirty or forty pounds of steam ; 
and with only one fourteen inch square cylinder, no great 
speed can be obtained from any wheel whatever. But when 
the boiler carried seventy or eighty pounds, the boat made at 
the rate of eleven miles an hour on a mile measured by the 
Coast Survey, which will do very well for a boat of seventy 
feet. 

Let us attempt to convey an idea of the invention, if it can 
be done without a drawing. The stern of the boat Is cut 
away underneath about as much as for the ordinary screw. 
The latter has a screw nearly horizontal. The shaft of the 
Fowler wheel is perpendicular in the stern, and the wheel 
works on a horizontal plane. This one has three arms, each 
with its adjustable blade. Experiments were made with 
four and two, but three were found to be the most economi- 
cal. The wheel is four and a half feet in diameter. The ex- 
tremity of each arm is inserted, by a movable joint, in the 
center of a thin strong steel blade standing perpendicularly. 
The blades are twenty-eight inches in depth, twelve inches 
at the top and ten at the bottom, and slightly rounded at the 



strap around the eccentric, strong rods extend to the outer 
edges of the blades. Now as the shaft revolves, the blades, 
as they pass around the circle, change their set, so to speak ; 
that is, the edge of a blade to which the eccentric rod is at- 
tached moves from and toward the shaft. As a blade moves 
forward, it acts upon the water much as a man's hand does 
when he is swimming. It may be said to hook or pull upon 
the water, and pull the boat forward. As the blade goes to 
the rear, its angle upon the arm or radius is changed, and in 
passing around the rear of the shaft, the blade drives the wa- 
ter to the rear, pushing the boat forward. In the revolution 
there are two points at which the blade is parallel with the 
keel and exerts no power. 

We have described the boat as moving straight forward 
upon the line of her keel. The eccentric is governed by a 
wheel on aeck,^just like the ordinary steering wheel. If it be 
desired to change the course of the vessel, the eccentric is 
shifted. This shifts the set of the blades, and the line of 
force exerted is put at any desired angle with the keel. In 
an instant, with a whirl of the wheel, the power is exerted 
at right angles with the keel, and the boat whirls around. 
Or without a word or signal to the engineer, the power is 
completely reversed and the wheel is pulling straight astern. 
In a few seconds the boat is going astern. 
There is no reversing gear on the engine. 
The power can be exerted in any direction, that is, at any 
angle with the keel, with an easy turn of the wheel, which 
two fingers can govern. 

There is no rudder on the boat ; the steering is done by 
shifting the direction of the power. 

The Ericsson screw works in a plane vertical to and at right 
angles with the keel. The Fowler wheel works in a horizon- 
tal plane. The latter can adjust tho breadth and depth of its 
blades so as to exert the same power with half the draft. It 
can place the blades below the ice, and at the same time farther 
from the bottom than the screw works. 

The proprietors claim greater economy in construction, 
unequaled facility of turning, less draft than the Erissson 
with the same power, and equal if not greater speed. 

They are making several applications of the wheel, and 
they are very hopeful that they have the invention which is 
to settle the future of the Erie canal. The simplicity of the 
engine, quickness of turning, and light draft, with great 
power, are adapted to this end. 

In Buffalo, at the shipyard of David Bell, two revenue cut- 
ters are building, for the revenue service. They are of 250 
tons burden and of the same model, as nearly as possible. 
One is to have the Ericsson screw, and the other the Fowler 
wheel. They will be completed before the first of August, 
and they are to be taken down the St. Lawrence and deliver- 
ed in New York. The test will be exceedingly interesting. 
The Fowler steering propeller company have two tugs 
building at Philadelphia, 73 by 16, with each an 18 in. square 
cylinder. Also a small vessel in Maine designed for seine fish- 
ing for menhaden or " bony fish." The navy department has 
in preparation plans for two monitors of peculiar construe 
tion, with this wheel, which has, for fighting, wonderful ad- 
vantages over any other. The company has also built a 
steel launch, 33 by 8, on the precise model of the largest 
launch of the navy, and, they claim, to have made with it 
speed greater than that of any steam launch in this or any 
other navy. 



Nature, or the intelligence which underlies nature, has to 
produce a certain amount of muscle to do a certain amount 
of work, so it is obviously to the interest of the creatures, 
formed by nature, to do their work with the least possible 
quantity of muscle. 

Before it is possible to advance one step in the scientific 
investigation of animal mechanics, it is necessary to ascer- 
tain the coefficient of muscular force. In the case of a rope, 
its coefficient would be the number of pounds weight neces- 
sary to break it across. Suppose a rone, lin. square in cross 
section, made of muscular fibre, were hanging from the roof 
of the theater of the Institution, what weight would it lift 
from the ground by its contraction? That weight would 
be its coefficient. It cost him twelve years of hard work to 
determine this point, and to obtain the following figures for 
human muscle : 



Animal mechanics. 

Rev. Samuel Houghton, M. D., Dublin, D. C. L., Oxon, F. 
R. S., recently gave the first of three lectures at the Royal 
Institution, on " The Principle of Least Action in Nature, il- 
lustrated by Animal Mechanics." 

Dr. Houghton said that he would give a few examples to 
show what he meant by " The Principle of Least Action in 
Nature." If we suppose the earth to be a lazy, intelligent, 
living animal, swimming round the sun, we only require to 
know three points to mathematically calculate its whole 
orbit, on the assumption that it is a living animal swimming 
round the sun in such a way as to get through its journey 
with the least trouble to itself. On the same principle, his 
hypothesis was that in every arrangment of joints, muscles, 
bones, and parts, the arrangement must be such that the 
muscle will occupy exactly the position it would take if it 
were a living intelligent animal, which had sought the place 
where it could do its work with the least trouble to itself. 
By means of the hypothosis it is possible to calculate the po- 
sition of the bones, sockets, and muscles, and it is one which 
he believed would prove to be a valuable key to unlock 
the secrets of animal mechanics. 

He would give another illustration. One day he watched 
some oyster women in the Mumbles harbor, near Swansea. 
They filled their baskets with oysters, and then the ground 
they had to traverse consisted of two parts. The first part 
consisted of slippery shingle, and the second of plain 
common. 

What surprised him was that they did not walk straight to 
the common as he would have done, but went off in a slanting 
direction, and made a " tack." After seeing this he measured 
the angles made by their path, and by the one he would have 
taken ; then he mathematically determined the relative 
roughness of the two roads, and found they had chosen the 
best they could possibly take to save unnecessary waste of 
power. He did not suppose they had any more consciousness 
that they were doing so than a planet or a ray of light ; they 
were not, however, lazy animals, but good industrious women, 
doing the maximum of work with the minimum of effort, 



Arm 94 '7 pounds to the square inch. 

Leg 110-4 

Abdomen 107-0 " •• " 

104-03 pounds, the real coefllcient of muscular force. 

Until the foregoing coefficient was obtained he could take 
no steps in the application of geometry to anatomy. H& 
was obliged to make his experiments with human beings 
only, because none of the hairy animals with long tails had 
intelligence enough to aid him by doing what he required of 
them. As regards men, he had to measure the power of 
their muscles during life and the size of their muscles after 
death. In walking- across the room a vast number of muscles 
are brought into play, so the difficulty is to ascertain the 
power of each particular muscle ; and from such movements 
the inquirer cannot work back to know the force per unit of 
cross section of each muscle. 

By work in hospitals, where some of the patients suffered 
from diseases in which muscular contractions were a leading 
feature, he gained some of his data, and in other directions 
he sought for more. He learned how to work the treadmiL 
so as to get through the task with the least trouble to him 
self, and he could now do it in a lazy manner as well as the 
cleverest burglar in London. He also knew the easiest part 
of the wheel to work at. The key by which he first obtained 
a clue to these secrets was an ounce of tobacco, which key 
he found competent to unlock the heart of the surliest of 
bi? r glars. 

He not only had to determine the power of the muscles 
of young healthy men during life, but to measure their di- 
mensions after death. Many of his examinations after death 
were necessarily made upon elderly persons, wasted by long 
sickness, and this tended to give false results. Therefore he, 
to get accurate results, had to watch for chances of examin- 
ing subjects who died suddenly by violent deaths, or who 
were executed by the hands of the law, but in Ireland he 
found many impediments to this line of action. In the case 
of violent deaths by accident, the cause of death was usually 
so obvious that the coroner could not order an examination of 
the remains, and the friends of the deceased were usually so 
anxious to " wake " him that they would not permit scientific 
dissection of the body. Then as to those who suffered by the 
hands of the law, in Ireland murders of a social or private 
nature incurring the penalty of death ar; almost unknown, 
and men are usually only executed for agrarian crimes ; in 
such cases the criminal has with him the sympathy of such 
large masses of people that it would be very dangerous for a 
scientific man to dissect the body of any patriot who had 
shot his landlord. While beset with these difficulties a 
clever but rather wild scheme entered his head, of taking a 
farm in Westmeath, refusing to pay his rent, shooting his 
landlord, and then dissecting the body at his leisure. But ho 
saw that certain inconveniences might attend this plan ; in 
short, he believed, upon his honor, that public opinion in 
Ireland would not tolerate the shooting of a landlord in order 
to obtain the coefficient of muscular force. 

However, he had at last succeeded in obtaining the coeffi- 
cient ; and the use which could be made of it, he would ex* 
plain in his next lecture. 



their path being determined by Him who made them, 
counters. The blades stand with their sides toward the cen- As another illustration he would call attention to the hex- 
ter shaft. Above the arms there is an eccentric on the shaft, i agonal cells made by the bee, whereby the largest quantity 
which is held fast as the wheel revolves. From the ring or | of cell space is made with the minimum amount of wax. 



Gulllols' Dental Cement. 

Professor Charles James Fox, in the British Jotirnel of 
Dental Science says : 

It is of the same nature as that commonly called osteoplastic, 
but it differs from it in this particular, that it can be mixed 
to a consistence much resembling putty, and in that state 
can be manipulated for some minutes without setting irre- 
trievably. If you mix the other osteoplastics as thick as 
this, they set rapidly or crumble ; if you use them in a thin- 
ner condition, they run about on the gums and teeth. When 
once set it is so hard, if it has been properly manipulated, as 
to turn the edge of the instrument, should it be deemed re- 
quisite to remove it. As to its durability, it is of course im- 
possible to say much, seeing that it has only been introduced 
into England for a few months; but this much may be said, 
that, taking four months' experience with other cements, 
and four months, with this, I havt 1 found it so superior that I 
have entirely discarded all other osteoplastics, amalgams, etc. 
In small cavities in the incisors, or in shallow cavities wheTe 
osteoplastics would wash out in a short time and dissolve 
away, Guillois' cement remains at the end of four months as 
good as when it was put in. I cannot tell what further ex- 
perience may prove, but so far — and only for four months' 
experience do I speak — I have not had one failure, which is 
more than I can say of any other." 

This cement has also been successfully used in this country 
for some time past. A writer in Dental Cosmos says that it is 
susceptible of a polish, and that it can be colored to imitate 
the natural teeth, so that a filling composed of it can hardly 
be detected. It is believed to be a good substitute, in very 
many cases, for gold fillings. 
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Charles Reade's Rational Roof. 

The following, from the pen of the above named novelist, 
has rather a " Reade-y " tone, as musicians and perhaps archi- 
tects will say, but it contains some good suggestions : 

It is a sure sign that a man is not an artist, if, instead of 
repairing his defects, he calls an intellectual superior to 
counteract them. The fire escape is creditable to its inven- 
tor, but disgraceful to the builders. They construct a fire 
trap without an escape ; and so their fellow citizens are to 
cudgpl their brains, and supply the builder's want" of intelli- 
gence and humanity by an invention working from the street. 
The fire escape can after all, save but a few of the builder's 
victims. The only universal fire escape is — the rational roof. 

To be constructed thus : Light iron stair cases from the 
third floor to top floor and rational roof. Flat roof, or roofs, 
metal covered, with scarcely perceptible fall from the center. 
Open joists and iron girders, the latter sufficiently numerous 
to keep the roof from falling in, even though fire should gut 
the edifice. An iron lined door, surmounted by a skylight : 
iron staircase up to the door, which opens rationally on to the 
rational roof. Large cistern or tank on roof, with a force 
pump to irrigate the roof in fire or summer heats. Round the 
roof iron rails set firm in balcony, made too hard for bairns 
to climb, and surmounted by spikes. Between every two 
houses a partition gate, with two locks and keys complete. 
Bell under cover to call neighbors in fire or other emergency. 

Advantages offered by " the rational roof : " 

1 . High chimney stacks not needed. 

2. Nine smoking chimneys cured out of ten. There are 
always people at hand to make the householder believe his 
chimney smokes by some fault of construction, and so they 
gull Mm into expenses, and his chimney smokes on — because 
it is not thoroughly swept. Send a faithful servant on to the 
rational roof, let him see the chimney sweep's brush at the 
top of every chimney before you pay a shilling, and good-bye 
smoking chimneys. Sweeps are rogues, and the irrational 
roof is their shield and buckler. 

3. The rails painted chocolate and the spikes gilt, would 
mightily improve our gloomy streets. 

4. Stretch clothes' lines from spike to spike, and there is a 
drying ground for the poor, or for such substantial people 
as are sick of the washerwomen and their villainy. These 
heartless knaves are now rotting fine cambric and lace with 
soda and chloride of lime, though borax is nearly as deter- 
gent and injures nothing. 

5i A playground in a purer air for children that cannot get 
to the parks. There is no ceiling to crack below. 

6. In summer heats a blest retreat. Irrigate and cool from 
the cistern ; then set four converging poles, stretch over these 
from spike to spike a few breadths of awning ; and there is a 
delightful tent and perhaps a country view. If the Star and 
Garter, at Richmond; had possessed such a roof, they would 
have made at least two thousand a year upon it, and perhaps 
have saved their manager from a terrible death. 

7. On each roof a little flag staff and streamer to light the 
gloom with sparks of color, and tell the world is the master 
at home or not. This would be of little use now ; but when 
once the rational roof becomes common, many a friend could 
learn from his own roof whether a friend was at home, and 
so men's eyes might save their legs. 

8. In case of fire the young and old would walk out by a 
rational door to a rational roof, and ring at a rational gate. 
Then their neighbor lets them on to his rational roof and 
they are safe. Meantime, the adult males, if any, have time 
to throw wet blankets on the skylight, and turn the water 
on to the roof. The rational roof, after saving the family 
which its predecessor would have destroyed, now proceeds to 
combat the fire. It operates as an obstinate cowl over the 
fire ; and, if there are engines on the spot the victory is cer- 
tain. Compare this with the whole conduct of the irrational 
roof. First it murdered the inmates ; then it fed the fire ; 
then it collapsed and fell on the ground floor, destroying more 
property, and endangering the firemen. 

Foreign Bodies within the Eyeball. 

The most dangerous thing which can happen to the eye, is 
the lodgment of some foreign body within it. Amongst all 
classes of mechanics, such injuries are constantly occurring, 
from chips of metal flying off from the instruments they are 
using, or the work on which they are employed. So also in 
the stone workers, metal grinders, polishers, engineers, etc. ; 
all of whom are thrown out of employment by the loss 
of an eye, and reduced from comparatively affluent cir- 
cumstances to almost beggary. Amongst children, pieces of 
percussion caps, pins from the ends of darts, small stones or 
shot from bow guns, etc., only too often strike the eye with 
sufficient force to penetrate and destroy the globe. It is im- 
possible for a person himself or those about him to decide 
whether a piece of iron or other foreign body has entered the 
eyeball and remains there. This the ophthalmic surgeon 
alone can do by looking into the eye, through the pupil, by 
means of a peculiar mirror, called the ophthalmoscope. He 
can then see the foreign body, and perhaps make a drawing 
of it, which the patient may recognize as corresponding to 
the portion which has flown off from the instrument or tool 
he was using at the time he met with the injury. Now this 
deciding whether or not the foreign body is in the eyeball is 
all important. If it has merely cut a hole in the eyeball, and 
dropped out back of the eye, the patient may escape with 
perfect vision ; but if it, no matter how small, has entered 
the eyeball, there is not one chance in a million of the eye's 
being saved, and an even chance whether the other eye is 
not also lost, from what is called sympathetic inflammation 
attacking it. 

In many parts of the system a foreign body, like a nee- 
dle, splinter, bullet, etc., may remain perfectly quiet and do 



no harm. Not so, however, in the eye ; here it is fatal to 
sight in the injured, and perhaps the other eye also. Its 
presence may at once destroy the eye by exciting acute and 
active inflammation. After such destruction, and when only 
a stump of the eye is left with the foreign substance in it, 
this remaining portion of the globe is liable, at any time, to 
repeated attacks of inflammation. Even if the sound eye 
has not been previously attacked, in some one of these out- 
bursts of inflammation in the stump, this insidious and dan- 
gerous sympathetic trouble comes on, taking at first the form 
of weakness, inability to bear the light, slight pain and dis- 
comfort. These symptoms increase in severity, and a gra- 
dual change takes place, the eye degenerating and sight be- 
ing lost. The only remedy for such sympathetic inflamma 
tion is the removal of the cause, namely, the eye or the 
stump, with the foreign body in it. This, if done too late, 
may not save the second eye. An eye with a foreign sub 
stance within the eyeball never should be allowed to re- 
main. The present operation for its removal is so simple 
and effective, and the subsequent wearing of an artificial eye 
so facilitated, that there need be, in these days of ether, no 
fear or dread of the operation. It is only in the rarest in- 
stances that a foreign body has been removed from within 
the eyeball. 

A glass eye can be worn generally within a fortnight of 
the removal of an useless or painful stump or globe. Cold 
water and the solution of atropine are all that can be recom- 
mended, besides quiet and protection from light, before pro- 
per surgical assistance is obtained. — From Dr. Jeffries' 
icork, " The Eye in Health and Disease." 



IMPROVED HAND AND LIGHT POWEE DEILL. 



Our engraving illustrates an improved drilling machine, 
adapted to hand or light power drilling. It can be clamped 
to almost any part of a machine, or to a bench, and may be 
made to drill holes at any angle from its point of support. 

F 




A is an upright which, by means of clamping jaws, H, and 
the set screw, G, may be fixed to the framework of a ma- 
chine, bench, etc. 

Sliding collars,DandC,arepivoted together with set screws 
to hold them in position when set as desired. This part of 
the apparatus forms a universal joint by which the drill may 
be pointed in any direction. 

The spindle is carried by a head on the hollow shaft, B. 
The crank, E, or a pulley in its place, if desired, drives a 
shaft passing through the hollow shaft, B, and keyed to a 
miter gear, meshing into a pinion on the spindle. 

The feed is applied in the usual manner by a hand wheel. 
In drilling small holes, the crank is used on the shaft, B, as 
shown. When large holes are to be drilled, the crank is 
placed directly upon the spindle at F, with a ratchet attach 
ment, by which greater power with less speed is secured. 

We are informed that a large number of these drills are 
in use in machine shops in and about this city, and are giv- 
ing excellent satisfaction. Ths sliding collars, C and D are 
now made as a split sleeve. They are manufactured by 
Messrs. Holland, Cody & Co., No. 8 Gold street. New York. . 

An Important Invention. 

A recent issue of James R. Osgood & Co.'s popular illustrat- 
ed periodical, Every Saturday, says the Record, brought to its 
many readers an agreeable surprise. They found that in or- 
der to get at its diversified contents, instead of opening its 
mammoth folds, with much trouble and impatience, they had 
only to turn the leaves like those of a book, and find its 
treasures displayed to their gaze. This change makes a re- 
volution in the business of publishing huge illustrated pa- 
pers, and the means by which it was effected must rank 
among the most important recent improvements in news- 
paper publishing. We give the following interesting ac- 
count of the invention : 

The machine which produces this result is the invention of 
Messrs. Chambers & Co., of Philadelphia, and was made by 
them under arrangement with Messrs. Osgood & Co., especial- 
ly for Every Saturday. It is the only machine of this kind 
in the world, and is really a wonder in its working, accom- 
plishing various processes of folding, pasting and trimming 
at one operation. The two sheets of which Every Saturday 
is composed are fed in at opposite ends, are taken up by the 



machine and carried toward each other, while by a series of 
automatic movements they are folded, trimmed and pasted, 
in transitu ; and arriving simultaneously at the centre of the 
machine, the smaller sheet is placed accurately inside the 
larger one, and both receive their final fold and are deposited 
carefully in the box placed for them, a perfect paper. 

This operation is repeated, when the machine is at its high 
est speed, thirty times a minute, producing 1800 copies an 
hour, without mistake or variation. 



Extract from the Diary of a South African Dia- 
mond Hunter. 

A writer has been contributing to All the Tear Round an 
account of a brief experience in the South African Diamond 
Fields, in the form of a diary of events, toward and unto- 
ward, the most of his adventures coming under the latter 
category. He says this diary gives a good notion of a digger's 
daily routine. If English convicts had to keep such hours, 
from five A. M. to 7 P. M., what a groan would run through 
philanthropic England ! Of one thing he is certain, that 
sorting pebbles is harder work than picking oakum. 

We give an extract in his own language — a bit of very 
graphic description : 

" Let me describe the diamond fields in detail. The land I 
am now looking at on the other side of the Vaal is a long, 
low hill, sloping gradually down to the water, and covered 
with low, prickly shrubs. The spot is by no means beauts 
ful or inviting to cattle or man. It is neither picturesque 
nor promising, yet it contains the very essence of wealth, the 
choicest treasures of royalty, power, and beauty. There, 
since the beginning of the world, trodden under foot by sav- 
ages and wild beasts, unheeded, while Europe has suffered 
its storms and convulsions, these diamonds have slumbered. 
The upper part of the sloping hill is composed of orange 
colored gravel, with here and ihere boulder stones, detritus of 
old water courses, cropping out. This gravel is very attractive 
to the eye, and consists for the most part, of agates, corne- 
lians, clear yellow stones, and bits of jasper. For the first 
day or two, you feel inclined to make a collection of the best 
of these ; but this avarice wears off when you begin to find 
the good and sound stones are few and far between, and are 
nearly as scarce as the diamonds, which, like all good things, 
are shyest of all. Whenever a spot of this gravel is selected, 
either by new comers, or from a diamond having been found, 
the people make a rush, and the whole of the ground is at 
once divided into lots twenty-one feet square. The new and 
hopeful hands begin at once to pick and loose up the virgin 
ground, and after throwing by the big stones, they sift the 
smaller gravel through a large screen, and get rid of all peb- 
bles bigger than a pigeon's egg. Of course, the man lucky 
enough to find a diamond bigger than this, is sure to see it 
in the sieve. All that goes through the sieve is the small 
gravel or wash stuff. This residuum is carted down to the 
river early in the morning and washed in a cradle, which con- 
sists in a couple of sieves, the upper one coarse in the mesh, 
the lower one fine. These sieves are placed on a frame set 
on rockers. The gravel is placed in the upper sieve, and one 
man rocks the cradle, while his companion pours water on 
all the gravel and fine dust which has washed through the 
two sieves. The upper sieve is looked over, and the contents 
thrown aside, while the gravel from the under one, contain- 
ing pebbles from the size of a hazel nut to that of a big pin's 
head, is reviewed on the table, at which we will suppose I 
and my comrade Ash are itting. We are in a bower made 
of branches and an old sail. We each grasp a flat piece of 
zinc, and commence by drawing a small portion of the gravel 
towards us, like children playing with shells. With one mo- 
tion of the hand we spread out our store carefully on the 
table, and with another, like disappointed gamblers that we 
are, we sweep it contemptuously off; so the diggers here go 
on hour after hour, day after day, month after month, and 
perhaps never, after all, see the welcome gleam of the long 
sought diamond. The manual labor is not so great, but oh ! 
the monotony and weary watching of the stones. It is dread- 
fully tiring ; one's back aches, all one's liaibs feel benumbed, 
and the shoulder blades have soon their own special griev- 
ances. 

"January 1st. —Hurrah ! At last, after washing and washing, 
and scraping and scraping over some tuns of gravel and peb- 
bles, we have found — not a Koh-i-noor, oh, dear no ! — quite 
the reverse, only a small diamond about as big as a mustard 
seed. Still it is a diamond, and it is a good omen. There 
are more where that came from. Hurrah! we shall rock 
the cradle now with renewed hope. We may make our for- 
tunes yet. I am afraid we have got the gambling spirit of 
the true digger upon us now. The fever has seized us at last, 
and the chill and ague of the first reaction of disappointment 
has gone forever. Another month we may be laughing and 
dancing with hats full of diamonds, or be driving back our 
oxen to Natal in rueful rags, footsore and half starved 
Never mind, my boys, rock away. We don't care now, even 
if there is a rock ahead. Heaven helps those who help them- 
selves." 



Mr. Alex. S. Macrae, of Liverpool, England, writes us 
as follows : — " A very practical and a most useful adaptation 
of common salt (chloride of sodium) in partial substitution 
for alkali in the manufacture of soap, is now being most 
economically and advantageously used in this country. A 
soap can be produced in the bar, or molded into pattern, 
cheaper than by any other known process ; and plain - and 
fancy soaps of every odor, color, and design, are being freely 
circulated, at a figure costing the public no more, when boxed , 
than $288 or $3-36 per cwt. of 112 pounds. This, too, where 
the manufacturers have to pay 30 cents per cwt. for carriage 
on the salt !" 
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Improved Stovepipe Cleaner. 

To be able to avoid the dust and filth caused by taking 
stovepipes down, in order to clean them, is a desideratum for 
which all good and tidy housekeepers will devoutly thank 
the inventor of this simple device. By its employment, a 
pipe may be thoroughly cleaned, and kept clean, both in the 
horizontal and vertical part, so that the inconvenience of 
taking down and putting up — the latter operation being one 
that tries both patience and good temper — may be avoided. 

A curved disk of the same diameter as the pipe, having a 
short stem which passes through a hole in the elbow, occu- 
pies when not in use the position shown at the right in Fig. 
3, where a portion of the pipe is shown broken away. Ijg 
curvature corresponds to that of the pipe, so that in this po- 
sition it does not, in the least, interfere with the draft. 

The stem has an internal thread into 
which a rod, with a handle formed 
thereon, being screwed, the disk may 
be forced along the horizontal part of 
the pipe, carrying along with it the soot, 
into the chimney flue. 

The end of the pipe which enters the 
chimney is cut off as a quill is cut in 
forming a toothpick ; this forms a chute 
which carries the soot well into the flue, 
while, at the same time, it allows a free 
upward motion of the gases of combus- 
tion when they pass into the flue. 

If one rod be too short, others are 
joined to it by means of the coupling 
sleeve, shown in Fig. 5. 

If, instead of pushing the soot into 
the chimney flue, it be desired to draw 
it back, so that it will fall through the 
vertical part of the pipe into the stove, 
whence it can be easily removed, the 
disk, with the proper length of rod at- 
tached, is left in the position shown at 
the left of Fig. 3. When so left, the 
soot accumulates behind it ; and when 
drawn back, the pipe is cleaned as de- 
sired. 

The same principle is applied to the 
vertical part of the pipe. Pins placed 

in holes through the stems of the disks hold them in place 
when not in use. 

A wire guard stretched across the chimney end of the pipe, 
prevents the disk from being forced entirely out of the pipe. 

This improvement was patented by Daniel Murphy, of 
Richmond, Va., April 25, 1871. Address him for rights or 
further information. 

Vulcanized Rubber. 

About thirty years ago, says the English Mechanic, Mr. 
Thomas Hancock was shown some pieces of india-rubber, for 
which it was claimed that, while their elasticity was unim- 
paired, they were unaffected by heat and cold, and were ren- 
dered able to resist, in a great measure, the action of the or- 
dinary solvents of caoutchouc. In order to discover the 
means whereby this change had been effected, his spare time 
was devoted, night after night, to labors in his laboratory at 
Stoke Newington. His first attempts consisted in dissolving 
caoutchouc and sulphurin oil of turpentine ; but after making 
some hundreds of experiments in this direction without 
success, it occurred to him that as the india-rubber was not 
injured by the heat of the boiling turpentine, it would not 
be injured if dipped into a bath of melted sulphur at 240° 
Fah., about 7G° less than that of the above named solvent. 
He accordingly placed some pieces of sheet rubber in an iron 
vessel containing sulphur at a temperature of 240°, and found 
that after a time they had absorbed the sulphur throughout 
their whole substance, but that there was no change in the 
natural qualities and characteristics of the rubber. He re- 
placed the pieces, however, and raising the temperature con- 
siderably, left them exposed to the action of the sulphur for 
some hours, and had the satisfaction of finding them per- 
fectly changed, the ends nearest the fire of those remaining 
in the bath longest having turned black and acquired the 
consistency of horn. Thus a discovery made accidentally 
by Mr. Goodyear, in America, was worked out in this country 
by the persevering efforts of Mr. Hancock, and from that 
time to the present, the applications of vulcanized india-rub- 
ber have rapidly increased in number, and its manufacture 
has attained an importance which, in all probability, will be 
still further augmented. 

Such was the process by which the first specimens of vul- 
canized rubber were produced, but several other methods of 
imparting similar properties to caoutchouc were soon after- 
wards discovered ; notably, that by Mr. Parkes, discovered 
about two years after Mr. Hancock obtained his patent. In 
this similar results were obtained by steeping raw rubber in 
a solution of sulphur in bisulphuret of carbon, or in coal 
naphtha — a process which had the further advantage of dis- 
pensing with heat. 

Since the date of the first patent (1843), the method of pre- 
paring the rubber has been greatly improved, but, as it is 
not our purpose to explain the manufacture itself, we pro- 
ceed to describe some of the applications of vulcanized rub 
ber in mechanics. 

The principal rubbers imported are Para, Java, and Afri- 
can, of which Para is the finest and most expensive, being 



termed), i, e., those used for mechanical purposes, it ranges 
from 1*018 to 1'520 after vulcanization. So that while Para 
has a specific gravity, per cubic foot, four ounces less when 
vulcanized than in the sulphured but uncured state, A or No. 
1 quality of the ordinary rubber has a specific gravity eleven 
ounces less per cubic foot when vulcanized, its bulk being 
consequently increased to a larger extent than that of the 
Para. On the other hand, those rubbers known as " mixed 
mechanicals " (i. e., containing pigments or ingredients other 
than sulphur), increase in density during vulcanization, and 
it is necessary in molding them to patterns to allow for 
shrinkage. As a rule, the amount of this can generally be 
ascertained from the manufacturers sufficiently accurately 
for those who wish to construct their own molds, though it 
is better in practice, we believe, to allow the rubber curers 



tools in various combinations, the ornamental patterns may 
be multiplied at will. 

Samples of the work done by this tool show that it is an 
important addition to the present stock of wood worker's 
tools. This improvement was patented through the Scien- 
tific American Patent Agency, June 6th, 1871, to R. H. Dorn, 
who is also the owner of the Broadbent patent on a similar 
tool, which was also patented through this office, August 8, 
1865. For further information address R. H. Dorn, Port 

Henry, N. Y. 

■ ■ ■ — 
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MURPHY'S STOVEPIPE CLEANER. 

to make the molds themselves, especially as they charge 
only cost price for them. 



DORN'S CIRCULAR CUTTER FOR WOOD WORE. 



Our engraving illustrates a very handy bench tool for 
wood workers, by the use of which a great variety of orna- 
mental circular work may be performed. 

It consists in the adaptation of variously shaped tools to an 
arm, projecting from the shank of a bit, as shown. 




A is the bit, having a rectangular enlargement on the 
shank, mortised for the reception of the graduated arm, B. 
This arm carries various cutting tools, C, whereby circular 
grooves of semi-circular, semi ovoid, rectangular, and other 
sections may be cut as desired, of any radius within the 
capacity of the tool ; or plain disks may be cut out, as hereto- 
fore with this class of tools. 



[Extract from a speech of Hon. S. S. Fisher, late Commissioner of Patents, 
In the spring of 1869, at the suggestion of the then Secre- 
tary of the Interior, I was appointed by the President to the 
office of Commissioner of Patents. When 
the position was first tendered to me I vis- 
ited Washington to confer with the Secre- 
tary. The rush of office seekers at that 
time was something fearful, Crowds 
thronged his ante-chamber and the halls 
leading to his room. Eager faces were to 
be seen on every side, and the messenger 
at the doors was beset with petitions to 
secure immediate admission. 

As I did not enter upon the discharge of 
the duties of my office until the first of 
May, and after the new administration 
had been two months in power, I had some 
hope that I should escape the importuni- 
ties to which others had been subjected. 
In this I was mistaken. The crowd that 
had surrounded the door of the Secretary, 
had, in a measure, apparently disappeared, 
but it had only divided into four smaller 
streams, that daily beset the portals of the 
Commissioner of Pensions, of the Land 
Office, of Indian Affairs, and of Patents. 
Not that we were fortunate enough to be 
waited upon by one fourth only of those 
who had besieged our official chief. He 
was but a poor office seeker that staked 
his chances upon a single bureau. The 
approved plan was to have several sets of 
recommendations, to apply to all the Commissioners, and to 
draw a bow which prudent forethought provided, not with 
one or two strings only, but with four. The modesty of the 
gentlemen was remarkable. There are four grades of exam- 
iners in the Patent Office. Of these the lowest is that of 
second assistant examiner, to which belongs a salary of $1,000. 
The next that of first assistant examiner, with a salary of 
$1,800. The next, principal examiner, at a salary of $2,500; 
and the highest that of examiner-in-chief, at a salary of $3,000, 
The applications on file were legion, and it so happened that 
by far a greater portion of them were for the post of exam- 
iner-in-chief, an officer who, in the language of the law, must 
be a person " of competent legal knowledge and scientific 
ability." Scientific ability and competent legal knowledge 
seem to have been entirely compatible with ignorance of 
English grammar and Webster's spelling book, for some of 
the letters were wofully deficient in the former, while, as a 
specimen of contempt for the latter, it appeared that moro 
than one of the applicants was unable to spell correctly the 
name of the office for which he applied. One asked to be ap. 
pointed an " examener " of patents, and this specimen of or- 
thography was unfortunately thrice repeated in his commu- 
nication. The atiempt to tabulate these bundles of applic% 
tions in an intelligent form, was an almost hopeless task. It 
was impossible to accept the applicants' own estimate of 
themselves. On paper they were brimful of scientific ability 
and competent legal knowledge, but a very short oral cross- 
examination was sufficient to cast a doubt at least upon the 
mind of the Commissioner. Of one I asked, " Have you had 
any practical mechanical scientific experience ?" " None," 
"Have you made mechanics a subject of theoretical study?" 
" No." " Have you had any experience in procuring patents 
or in the practice of the Patent Office ?" " None whatever." 
" Have you studied or practiced law ?" " No." " Well, sir, 
will you tell me what reason you have to suppose yourself 
competent to discharge the arduous duties of an examiner in 
charge of a class in this office?" " Well, I suppose I could 
learn !" What would have become of the class of inventions 
of which he proposed to take charge, and of the public in- 
terests, while this gentleman was pursuing his studies at their 
expense, was a question that it was unnecessary to press. 
One of these gentlemen put the matter upon the right ground. 
He made no secret of the fact that it was salary and not the 
public service that had attraction for him. He wrote ; " I 
understand that there are clerkships in the Patent Office, 
called examiners, with a salary of $2,500. I desire to apply 
for one of these positions." But if the applicant's descrip- 
tion of his own qualification was not to be wholly relied 
upon, still less were the recommendations which he tendered 
in support of his claims. An examiner already in the Patent 
Office, fearing that his place might not be secure, had sought 
to fortify himself with a few more endorsements. Among 
others, his member of Congress wrote in his behalf. He said 
that it gave him great pleasure to recommend his young 
friend, Dr: Blank ; that he hoped he might be allowed to re- 
tain his place, as he was " a young gentleman of great prom- 
ise." Now, as it happened that the examiner so warmly re- 
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sons for the same place. The attention of some of these gen- 
tlemen was called to the circumstance, when they stoutiy 
denied any knowledge whatever of the applicants, although 
there could be no doubt but that their letters and signatures 
were genuine. It might be supposed that, although these 
gentlemen might have incautiously put their names to paper, 
that in their oral interviews they would be more sincere. 
Unfortunately it was found that even less dependence could 
be placed upon their verbal statements. A member called 
with his constituent, whom he urged with vehemence and 
with some temper, as a person eminently fit to hold any posi- 
tion in the bureau. He was assured that no vacancy existed, 
and' that there was no opening for his friend. They left, but 
scarcely had the door closed upon them when the member 
returned alone, to say, confidentially, " You needn't give your- 
self any trouble about appointing Jones. If you have a va- 
cancy that you can give to my district, I can name a better 
man. You know we have to do these things," and a few 
moments afterwards he was crossing the street arm in arm 
with Jones, to whom he was no doubt explaining how obsti- 
nate the head of 'a bureau was in these matters of appoint- 
ments, and how great were his own labors on behalf of his 
deluded constituent. 

I spent several nights in roading the batch of recommend- 
ations on file and in abstracting them for reference. When 
the task was completed I found myself no nearer the desired 
information than at first, and practically without any real in- 
formation as to the capacity or character of the men from 
whose number selections were to be made. 
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STEAM ON THE CANALS. 



We are in receipt of communications from various inven- 
tors, stating that they liave gotd plans for canal boat propul- 
sion, which they lack means to patent, and asking us to ap- 
peal in their behalf to the public. Now the public is an in- 
credulous, unsympathizing source to appeal to. It refuses to 
be convinced on such matters without evidence. The best 
way, for such inventors to get their inventions along, is to 
make as good drawings and explanations of their devices as 
possible, and get copies of them, with dates affixed, witnessed 
by persons upon whose integrity they can rely ; and then 
bring their plans to the notice of practical men with capital, 
making the best arrangements they can to obtain the neces- 
sary funds to perfect and patent their machines. A share in 
a really good invention will nearly always secure the need- 
ful money to proceed with it. 



To the Editor of the Scientific American : 

As a practical engineer and machinist of thirty years' ex- 
perience, an inventor and patentee of several useful ma- 
chines, I feel interested in the solution of this old but very 
knotty question. I consider steam as the only motor which 
can be used advantageously at the present moment, although 
I believe science will, at no very distant period, develop some 
other source of power, cheaper and more portable. There- 
fore, from whatever source the power may be derived, the 
manner of applying it for the propulsion of canal boats is 
the only thing that needs to occupy the attention of invent- 
ors. I have seen, in Belgium, a boat propelled by water 
forced out of its sides by pumps. The boat seemed to go 
well, but as I had other matters in hand I did not interest 
myself in obtaining any information on the economy of the 
system. I know this system is very old ; but it seems to me 
to be very natural and very simple to take the water out of 
the canal at the bottom of a boat and force it out at either 
end of the boat with just sufficient force to obtain the de- 
sired speed. I have never heard any good reason why suc- 
cessive attempts in this particular direction have failed ; but 
many reasons present themselves to inventors of experience. 
How difficult it is to enlist the capitalist or the public! In 
fact, the originator of an invention is generally neglected and 
forgotten ; and years after he has passed away, the time ar- 
rives : a necessity is felt for self-preservation, and the capi- 
talist is alive ; and the whole public is alive with inventors. 
It is simply necessary for a man to go through some old 
books, put a few old notions together, take out a patent, and 
he is an inventor. So, at the present time, we have boys and 
girls, men and women, dreaming of the one hundred thous- 
and dollars, and every one has some scheme to win the prize. 

I read, in " Answers to Correspondents," lately, " Your 
proposition for the propulsion of boats by forcing water 
through a longitudinal channel by a pump or screw, is an old 
device." This is very true ; but is that any reason why it 
should be discarded as useless? I think not. Surely me- 
chanics have advanced somewhat since the time those ex- 
periments were tried. 

I believe that the system is good ; and it is only the 
mechanical arrangements for forcing out the water in a proper 
manner which are at fault. And after studying all the va- 
rieties of propositions, wheels, screws, poles, floats, chains, 
etc., I feel obliged to return to the simple directing force 
pump, steam at one end of the piston and water at the other, 
without a single lever or joint ; and I believe the jets of water 
may be so directed, after a few experiments, as to counteract 
each other, to prevent damage to the banks of the canal. 

I will give a rough sketch of my ideas on this system ; it 
is old enough, and I do not think a valid patent could be sus- 
tained for propelling boats by water, forced out behind, be- 
fore, at the sides, or any other parts of the boats. B .t I am 
sure there is plenty of room for a good pump, specially de- 
signed for this purpose ; that would be a good patent. Now 



I intend to try my skill in this direction, and I shall, in a 
short time, illustrate my design in your valuable journal. 

The following is a rough sketch of the principle. I pro- 
pose to make small, compact, double cylinder steam pumps, 
and to place a number of them in the center of the boat. 
Each set of pumps will be complete in itself, with separate 
inlet and outlet pipes for steam and water, so that they may 
be worked separately or collectively. It is possible that one 
or more of the pumps may become useless from some sub- 
stance getting into the valves ; they can then be stopped and 
arranged without impeding the progress of the vessel. Each 
set of pumps has its own jet, and the jet of water may be 
directed slightly inclined towards the bottom of the canal, 
and the currents might be made to meet each other, so as to 
prevent flushing the sides or banks of the canal. Experi- 
ment only can decide the size, form, and direction of the sev- 
eral jets, to produce the least possible commotion in the 
water. A suitable valve must be placed to each set of pumps, 
so as to reverse the direction of the water without reversing 
or stopping the pumps ; some may go one way and some the 
other, and the jets may be made to turn round to assist in 
steering or turning the boat when necessary. 

Such is a brief sketch of my idea, and I shall feel greatly 
obliged if you or any of your correspondents can show any 
radical defect why this system of propulsion should not be 
encouraged, and the necessary machinery for the purpose 
perfected. 

I perfectly agree with the remarks of your correspondent, 
Mr. John Bamber, of Rochester ; and I would suggest that 
all aspirants for the prize should send a good working model 
(say a boat three feet long) of their invention, and that each 
inventor send a detailed description, with his model, so that 
the Commissioners would understand it and be able to select 
the best, second, and third, and advance the money necessary 
to make the experiments. I, for one, could not afford to 
spend $10,000 in experiments, but I could afford to make 
a model sufficient to give a clear notion of my inven- 
tion, and this would be sufficient expense to put an inventor 
to ; and as no scheme would be attended to without a model, 
it would prevent the Commissioners from being flooded with 
crude notions, and no end of correspondence. 

Lake View, Chicago. Joseph Laurie. 

To the Editor of the Scientific American : 

Your articles in the Scientific American, relating to the 
Erie canal, brought to my recollection a trial made upon the 
Western Pennsylvania canal, about twenty years since, by a 
Mr. Adams, its simplicity attracting attention. Nothing but 
the ordinary boat could be seen, excepting that, at a short 
distance from the sides, what the spectators called a " fence," 
made of sheet iron, was placed near the bow, in a straight 
line parallel to the sides, to prevent the motion of the water 
(caused by the passage of the boat) from striking the banks. 
This simple arrangement had the desired effect. The pro- 
peller, from what I could learn, was something of the nature 
of the bicycle. I cannot say whether it had two or three 
wheels. I understood that they were arranged to carry no 
more weight than would cause them to bite and give motion 
to the boat when the power was applied. It appeared to be 
only a matter of power to get the desired speed, the fence 
cutting through the water like a knife. 

Columbus, Ohio.] William Henry. 

[The plan described would undoubtedly prevent injurious 
side swells, but we think it would require greater power for 
propulsion. — Eds. 

To the Editor of the Scientific American : 

I noticed in your valuable paper of June 24, " Forwarder's " 
article on canal (steam) navigation, wherein he (*' Forwarder ") 
says that it is the " bow of the boat " that makes the swell 
or wave, and not " the screw " used for propelling the boat. 
He is correct, as I can testify from my own observation. I 
have observed different tugs plying on the Chicago river, and 
found that it was the bow and not the stern that made the 
wave. 

Now I, for one, have not been trying to invent a new 
screw or paddle wheel. But what I have invented is a device 
to destroy the waves after they are made. 

I hope " Forwarder," will discontinue calling Chicago 
naughty names, as it will be Chicago who will produce the 
Moses who will lead the New Yorkers out of (canal) bondage, 
and who will also walk off with the $100,000, that is, if any 
one does. H. W., Jr. 

Chicago, 111. 



Fallacies of Building— '-Drying Lumber, 

To the Editor of the Scientific American : 

In your issue of June 3, I notice an article from a Mr. 
James, of Paterson, N. J., on the " Fallacies of Building," 
and particularly on the seasoning of timber. He seems 
to have serious doubts of our ability to cut timber in the 
forest and place the lumber in a building the next week, 
and have it keep its place. A book was once written 
to show that a steam vessel could never be used to cross the 
ocean. It is difficult to make an egg stand on the small end 
until you know how. Great difficulties in theory vanish, 
when we can witness the facts. 

Having expended more than twenty ye.ars' time and a 
large amount of money, to investigate and establish the 
science of properly seasoning, shrinking, and drying of lum- 
ber and timber, I will state some facts, that have come under 
my observation, which run somewhat counter to the views of 
Mr. Henry. 

There are few subjects in which the community at large 
have a deeper interest than in the proper preparation of wood 
for our dwellings, furniture, etc., whether we consider it in 



the light of durability, elegance, comfort, or health. It is 
one s however, on which a great diversity of opinion exists. 
It is passing strange that a subject of such universal import- 
ance has not been more agitated, and settled on a sure basis. 
Each man has his own theory. Who is right ? If we exam- 
ine the doors, windows, furniture, etc., of our dwellings and 
public buildings, we ought to be ready to affirm that nobody 
is right, providing they practise as well as they know how. 
I noticed in one of the most expensively built palaces in New 
York, that the panels of the doors had nearly shrunk out 
of the matching, before the building was sufficiently dry 
for occupation. Who believes that this is necessary ? 

My own experience prompts me to say : That the drying of 
lamber does not season it, and seasoning lumber is not dry- 
ing it. That any amount of common air drying does not 
necessarily (if ever) produce a thorough shrinkage, even 
though the time be a hundred years. That time has nothing 
to do with either seasoning, shrinking, or drying, but is alone 
the result of condition and heat. That lumber may be thor- 
oughly seasoned without being either dried or shrunk. That 
lumber may be made as dry as desired, and yet not be sea- 
soned at all, and with only a partial or very slight shrinkage . 
That common air never seasons lumber (though it dries it), 
and can never more than partially shrink the wood. That 
seasoning, shrinking, and drying, are each separate and dis- 
tinct operations, and in most cases do not depend at all upon 
each other. That they are all necessary, though not in the 
same degree. That the order of their value to the wood , 
is in the order named ; the seasoning being of the greatest, 
and the drying of the least value. 

To season wood, is to coagulate or chemically change its 
albumen from a fermentable and destructive agent to an in- 
soluble and preserving substance, which should always be 
left in the pores of the wood. When thus treated, its ten- 
dency is to prevent the future shrinking and swelling of the 
wood, and it greatly adds to its beauty of finish. It is also a 
protection against eremacausis, or dry rot, where timbers ex- 
posed to its influence, such as car beds, railroad ties, bridge 
timbers, etc., and is the cheapest mode of preserving timber 
known. Creosote can also be added in the same preparation, 
and at an almost nominal cost. If this albumen be removed 
from the wood by steaming, boiling, or soaking in water, it 
greatly injures the value of the wood, and it can never after- 
wards have the same strength or beauty of finish. 

Common air, therefore, can never season lumber, for want 
of a sufficient degree of heat, since albumen in wood cannot 
be properly coagulated at a heat less than 100°. 

The shrinking of wood, which is the next in the order of 
value, can never be thoroughly performed if the outside of 
the wood be dried first, which is always the case in common 
air drying. 

When the outside is dried first, it forms an enamel or band 
of dried wood, which will not yield to a thorough shrinkage 
when the inside becomes dry. This enamel also prevents a 
rapid drying of the wood, as it closes the outside pores, and 
permits the free passage of moisture from the inside. If 
lumber could be dried in the air, with a person to sprinkle 
water on it frequently, to prevent the forming of the enamel, 
it would secure a more perfect shrinkage in the end, though 
the water thus used would greatly damage the wood in color, 
strength, and durability. But under no circumstances can 
common air be depended upon, to properly prepare lumber 
for buildings, or any other good work, no matter how many 
years of time are allowed. 

I was furnished by the Rogers Locomotive Manufacturing 
Company, at Paterson, N. J., with a sample of their best air 
dried lumber, to see if I could shrink it in dry steam. As 
strange as it may appear, it shrank ^\ of an inch to the foot in 
two days, as a part of 30,000 feet of lumber in the same room. 
A sample of black walnut timber from the car shops of the 
Hudson River Railroad shrank -j5_ of an inch to the foot in 
one day. Some staves from a pail and tub factory, that had 
been dried both in the air and in a hot air kiln, shrank more 
than an inch to a pail in one day; and entirely green staves 
were equally well shrunk and dried in the same room and in 
the same length of time. Some gunstocks at the United 
States Armory at Springfield were more thoroughly shrunk 
in 2| days in dry steam than others that had been dried in 
the air under cover for 8 years. Those sticks that were pre- 
pared from the green in 2J days could be selected in the 
dark, from the 8 years air dried, by their superior finish. 
Some timber at Pittsburgh, known to have been air dried for 
more than 60 years, and used for building gun carriages, was 
tested by baking, with some of the same size that had been 
prepared from the green in 48 hours in dry steam, and to 
the surprise of many, the 60 years' air dried wood shrank 
nearly double that of the steam dried. Thousands of such 
cases can be furnished to those who are skeptical, or new 
tests can be made for their especial benefit. One person who 
was skeptical dried a piece of lumber 3 years in a yard and 
one whole year in a hot air kiln, and yet the dry steam 
shrank it A of an inch to the foot, and diminished its 
weight. 

Bht the drying of lumber has very little importance, in 
comparison with its being seasoned and shrunk. Six green 
gun stocks, as a part of 9,000 in the same inclosure (10 X 20 
feet), at the Springfield Armory, shrank in weight the first 
day, 12 lbs. 13 ozs. ; the second day, 5 lbs. 5 ozs. ; the third 
day, 2 lbs. 13 ozs. The same stocks shrank in size, the first 
day, |- J of an inch ; the second day, ^ ; the third day, none, 
thus showing that the shrinking in size stop3 before the tini- 
bar is quite dry. There is therefore no advantage in drying 
timber after the shrinking in size stops, under a seasoning 
heat of dry steam. 

One of the great advantages of seasoning and shrinking of 
lumber by dry steam, is, that the lumber can never after- 
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wards be exposed to a higher degree of heat or a more thor- 
oughly shrinking atmosphere, unless it is actually burned to 
charcoal. Another advantage is, that a day in dry steam has 
produced better shrinkage, on an average, than a year in 
the air. Practical men can readily sum up the interest on 
capital, storage, checks, splits, warps, and decay, and see if 
that do not amount to more than $1 per thousand feet, which 
is about the average cost of thoroughly seasoning, shrinking, 
and drying of lumber by dry steam. 

We live in a fast age. We do not depend upon canals 
now for rapid traveling. Lightning speed suits us much 
better. Improvements are constantly being made. We 
should not discourage but rather aid their introduction. We 
can hardly afford to go back or cling to the old and expensive 
process of air drying lumber, when we can have far better 
seasoned and shrunk timber, in days, than by the common 
air in years; while after the air has done its best, the dry 
steam will add more to its value than the entire cost of pre- 
paring the wood from the green, and yet with all the advan- 
tages of the dry steam, it is the cheapest, most rapid, and 
thorough process known to science. 

If these views shall be found to conflict with those of Mr. 
Henry or any other person who may read your valuable 
paper, I shall be pleased to discuss with them any of the 
points I have made, through the Scientific American or 
otherwise. H. G. Bulkley. 

Chicago, 111. 



Paine's Electro-magnetic Engine. 

To t?te Editor of the Scientific American: 

Having noticed several articles in your paper with refer- 
ence to Paine's electro-magnetic machine, I believe I cannot 
do better than describe a visit which I paid it about three 
months ago. 

Entering the office in company with a friend, at about 
twelve o'clock one day, I was told that the machine was not 
running then, but would be in operation at one. Proceeding 
there alone, at about that time, I was, after the formality of 
sending up my name, conducted by a small boy, through nu- 
merous by-ways and passages, to the second story of a back 
building, where I was met by the illustrious inventor and a 
few select friends. Mr. Paine began by showing the small 
model machines, which he set in motion by a battery of four 
cups, of about a gallon capacity each. These models revolved 
very well, but apparently with no power, for they could be 
stopped easily. I then began to reason with him on the 
absurdity of his position, and adduced in my support the 
experiments of Joule, Mayer, Faraday, and other.'. He, evi- 
dently, had no very high opinion of these, and pronounced 
the conservation of force an old fashioned idea, which had 
been overthrown in these enlightened days by his " experi- 
ments," though what the latter were I have never deter- 
mined. 

After conversing some time, to no purpose, he prepared 
to overthrow me and my authority at ono blow, by an exhibi- 
tion of The Machine. This was standing in front of a chim- 
ney, on one side of the room, with the axis of its wheels par- 
allel to the wall. The wheel to which the magnets were at- 
tached was, unlike the models, inclosed in a cpst iron case, 
which enveloped it closely above, but spread out into a rec- 
tangular base below. The latter rested directly on the floor. 
The axis of the wheel projected on each side, and, to one end, 
a pulley was attached, and to the other, the brake for oper- 
ating the magnets. The machine had the general appear- 
ance of a fan blower with an enlarged pulley. The battery 
was attached to two binding screws, fixed to a standard on 
the chimney, and the current was supposed to pass from 
these, along wires, to the break piece, and thence to the mag- 
nets. A belt on the pulley connected with a shaft overhead, 
whence another beltproceeded to the pulley of a small circu- 
lar saw. 

As soon as the connection was made with the battery, the 
whole apparatus began to move, and soon the saw attained 
great velocity, shaking the building with violence. The lat- 
ter effect was caused by a heavy fly wheel on the saw arbor, 
which probably was not well balanced. When well in mo- 
tion, boards were applied and sawed with the greatest ease. 
To show the excess of power, they were sometimes placed 
on edge and passed over the saw, so as wholly to envelop 
it, and the cut made from end to end, without the velocity 
being at all diminished. On throwing off the belt from the 
saw, the machine still proceeded at the same velocity, with 
entire indifference to external resistance. On mentioning 
this to Mr. Paine, he informed me that when the saw was at- 
tache 1, and the resistance greater, the increased pull on the 
magnets brought them nearer together, by bending the heavy 
iron frame ; and, as magnetic attraction varies inversely as 
the square of the distance, it only required a small change of 
distance to account for the increased power. I clearly indi- 
cated that I was skeptical on this point, and suggested that 
it would also work without variation if the power proceeded 
from some well governed steam engine in the neighborhood. 
On this he intimated that, if I were not careful, a force might 
proceed from his body which would act in conjunction with 
gravitation in causing me to be projected through the win- 
dow, and strike with violence on the ground below. 

The exhibition being over, on going down stairs in compa- 
ny with the rest, I tried the door of the room below, but found 
it locked, and the windows covered with papers. I desired 
to get in, but was met with the assurance that the room was 
rented by a man who was then absent. 

This, I believe, is the last visit paid by an outsider to this 

wonderful invention. I have been there several times since, 
but there has been no admittance to me, or to any one else. 

I have since been to the owner of the building, and find that 

Mr. Paine rents the room to which I sought admittance, and 



also rents power in that same room, which is directly below 
that containing his machine. The engine from which the 
power comes generally stops work at twelve, and starts again 
at one, but sometimes works all day. 

My visits there have established the following facts : First. 
That my friend and I were denied admittance at twelve 
o'clock, but were invited to come at one. Second. That the 
shaft in the room below does not revolve between the hours 
of twelve and one. Third. That the room below, containing 
power, was rented by Mr. Paine, but that he kept it carefully 
locked, and misguided me as to the tenant. Fourth. That 
the working parts are concealed in an unnecessarily strong 
case, well adapted to the concealment of another source of 
power. Fifth. That part of the apparatus is attached to the 
wall, so that the machine must always occupy the same posi 
tion on the floor. Sixth. That the models have not a power 
proportionate to their size. Seventh. That the machine runs 
at the same velocity, whether producing one horse power or 
a fraction of a horse power, and this without a governor. 

These are the facts of the case. Where the power of the 
machine comes from I am unable to say. Is there some se- 
cret connection between this machine and the shaft below, 
and does the battery serve only to make this connection ? 
Or does the battery, when applied, connect the apparatus 
with a larger battery 1 I leave these questions to others ; 
but, unless the reasoning and experiments of a host of our 
greatest men be false, and unless the greatest development 
of modern science be overthrown, this machine cannot but 
derive its power from some extraneous source. 

In a late communication to your paper, Mr. Paine sets him- 
self up as the peer of Faraday, Tyndall, and others, and 
gives as the reason, his long devotion to science. He evi- 
dently does not consider that to be ranked with such men re- 
quires something more than devotion ; it requires brains ; 
brains to discriminate between true science and quackish non- 
sense ; brains to discover and originate. And pray what fact, 
among the thousands of science, does Mr. Paine pretend to 
have proved beyond doubt ? Let him answer. As to Mr. 
Paine's " science," I assert that it is a tissue of error and ig- 
norance, from beginning to end. Even his vaunted inven- 
tion of metallic foil, wherewith to envelop his magnets or 
wire, can operate in no other manner than to the detriment 
of his machine, as any sucli" metallic coating lengthens the 
demagnetization, which is the very thing to be guarded 
against. This is due to an induced current, 'which forms in 
the coating, and, being in the same direction as the primary 
current, operates in the same manner to keep up the magnet- 
ism. His reason for the machine's keeping at the same ve- 
locity also shows great ignorance of the subject. In the first 
place, the law of magnetic force, under these circumstances, 
is stated entirely wrong. For this case, the true law is com- 
plex, but most nearly approaches to that of inversely as the 
distance, instead of as]the square of the distance. (See Joule, 
and also Tyndall, in the London, Edinburgh and Dublin 
Philosophical Magazine for 1850.) And, in the second place, 
approach of the poles would not necessarily increase the effi- 
ciency ; in this kind of machine there is a distance of maximum 
efficiency ; and if the magnets revolve at a distance greater 
than this, the attraction becomes too small ; and if at a less dis- 
tance, the times of magnetizing and demagnetizing the mag- 
nets become too great, and the machine goes too slowly. 
The distance in this machine is, undoubtedly, within the 
limit, for Mr. Paine prides himself upon its smallness, and 
so further reduction, could it take place, can act in no other 
manner than the opposite of that claimed. But it is my 
opinion that all the force brought to bear on the magnets 
could not move them one two-hundredth of an inch, when at- 
tached to such a frame. 

As to Mr. Paine's disregard for the conservation of force, I 
have little to say. His assertions are mado directly in the 
face of this principle, and yet he has never adduced one ex- 
periment, or even a plausible reason, to prove what he says. 
He takes you into a building where shafts are revolving by 
the vulgar power of steam, and directs you to look while he 
evokes power from nothing. You must not touch anything ; 
you must not enter the room below ; you must not be there 
while the engine next door is at rest ; but you must simply 
look, and by that renowned maxim of fools, that " seeing is 
believing," you must believe that the whole structure of 
science has fallen, and that above its ruins nothing remains 
but Mr. Paine and his wonderful electro-magnetic machine. 
Newark, N. J. Henry A. Rowland, C. E. 



is to give form to materials to subserve some useful, orna- 
mental, or aesthetic end to their fellow men, or inferior animals 
in their service. All the inventions and contrivances figured 
or described in the past issues of the Scientific American, 
are in fact, variations of forms of a few materials, to attain 
some desirable end or result to mankind. 

Now, the human brain at birth is like these few materials — 
formless — for most purposes of utility, except the perpetua- 
tion of the race. And the business of educators, from the 
primary school to the university, workshop, factory, or farm, 
is simply to give forms to the material structure of the brain, 
to the end that it may be competent to evolve certain results 
in after life. And education does not often, or always, stop 
with leaving school, university, farm or shop. Each indi- 
vidual occupation followed in after life by any one, is but a 
school to make its follower more proficient all the time he or 
she is engaged in it. And that is the basis of " specialisms " 
in human occupations. And the specialist attains success 
precisely as his attention is turned to narrow single purposes 
or objects. 

It would be manifestly unjust to charge the conductors of 
the Scientific American with being political emaciates, for 
the very satisfactory reason that politics have not probably 
been objects to which they have devoted special attention. 
In other words, they have not been political specialists. And 
the censure cast by them on business men at fifty years of 
age, as being " mentally emaciated," is not, in a large majority 
of cases, merited. 

Mental phenomena depend on forms (molecular) given by 
educational influences to brain matter ; as insanity and crime, 
in most cases, are either shown, or inferred, to depend on 
changes in the structure of brain material. 

Believing that the Scientific American does not seek to 
do any class of men, however large or small, injustice, I cer- 
tainly think it due to the large class whom it charges with 
mental emaciation that it should know and acknowledge its 
mistake, and make the amende honorable. 

Zanesville, Ohio. Z. C. McEi.rc-Y; 

Patent Knot and String Envelope. 

To the Editor of the Scientific American : 

In glancing over your excellent paper, I noticed two dia ; 
grams of a letter opener, the vast improvement of the latter 
attracting my attention immediately. Now if I (taking my 
idea from the inventor of 1871, as I have no doubt he took 
his from the inventor of 1858), should add a short stick to the 
knot so conspicuous in the patent of 1871, could I also obtain 
a patent ? W. H. S: 

New Haven, Conn. 

[We presume you could, if the same liberal minded exam- 
iner that passed the knot patent still retains his office. — Er>s. 



Social Science versus mental Emaciation. 

To the Editor of the Scientific American : 

In a recent number of the Scientific American, an arti- 
cle appeared under the title of " Social Science," the drift of 
which, if rightly understood, was, beyond doubt, in the right 
direction. 

Again, in the number for June 10, another appears under 
the title of " Mental Emaciation." If it be the work of the 
same mind as that on social science, that mind has clearly lost 
its way in passing from one topic to the other, both, by the 
way, being very closely related. 

The conclusions of that on social science were, if properly 
comprehended, that the criminal, because of certain changes 
in the structure of the brain, ought to be regarded rather as 
a diseased person, than as one sinning against light and 
knowledge ; or, in other words, as a criminal de facto. 

Mental emaciation presupposes the possession of mental 
endowments at one period of life, in a state of decadence at 
another ; and, in the judgment of the writer, at a date too 
early to be included in, or accounted for, by the inevitable 
decline due to advancing life. 

The business of the mechanics, artisans, and laborers of 
the world, if properly understood by the writer of this note, 



The Viaduct Railroad. 

The last meeting of the directors of the Viaduct Railway 
Company was a secret one, but it has since been ascertained 
that the proceedings were as follows : A majority of the mem- 
bers were present ; the president, Judge Hilton, stated that 
several corps of surveyors were actively engaged in making 
the necessary surveys of the proposed route, though nothing 
had been sufficiently matured to be presented to the Board 
for action, and that he had been under the impression that 
the committee from the Chamber of Commerce, appointed at 
their meeting last week, would have been present on the oc- 
casion to lay their views before the Board respecting the ex- 
tension of the road to th e Battery or some other point at the 
lower end of the island, but he had not heard from the com- 
mittee in any way. 

It is understood that 150 engineers are engaged upon the 
surveys. Considerable misunderstanding seems to prevail 
outside the city as to the precise nature of the Viaduct 
road. It will run, on an average, about twenty-five feet 
above the surface of the ground, on brick arches, be- 
tween transverse iron ribs, supported by heavy iron lat- 
eral columns, of elegant design, themselves supported 
on inverted arches of solid masonry built into the 
ground. The space under the arches it is intended to con- 
vert into stores and markets, having entrances on both sides 
of the line. The stock subscription books are now open, as 
will be seen from an advertisement in another column. 



Effect of Cold on Iron. 

An esteemed correspondent, Mr. John Towle, of Bristol, 
Vt., sends us the following : " When I have broken iron for 
the foundery, such as old stoves, plows, and the like, it 
breaks with lighter blows in the winter, when full of frost, 
than in the summer, when it has been heated in the sun. 
And in straightening horseshoes in winter, I have had them 
break with one blow of the hammer, while in the summer 
they will straighten easily, and not even crack. These facts 
are evidently proofs that iron and steel are more brittle in 
frosty than in warm weather." Mr. Towle's facts show the 
behavior of iron, under percussive force, to be widely differ- 
ent in extreme temperatures. But its tensile strength, under 
steady pressure, has recently been shown, by experiment, to 
increase when the iron is cold. 



Compressed Leather. 

A new process for using the clippings and refuse from sad- 
dlers' and shoemakers' shops, is manipulated as follows : 

The leather shavings are washed clean, cut up fine, and 
soaked in water and sulphuric acid, one per cent of the acid 
being sufficient. The immersion must continue till the shav- 
ings become plastic, and the leather then can be pressed into 
molds, with only a moderate amount of pressure. It can be 
rolled into thin sheets, and will be useful for many pur- 
poses ; it will not, however, resist moisture. A little glyce^ 
rin rubbed in will prevent its cracking, 
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Cameron's Steam Pump. 

The independent steam pump — or donkey pump, as Euro- 
pean engineers are pleased to term it — although a compara- 
tively recent invention, is now so well known and so exten- 
sively used as to be considered an almost indispensable ad- 
junct to a steam boiler. Its relations vary, however. In some 
cases, the donkey draws its nourishment from the boiler; 
while in others, the boiler draws its nourishment from the 
donkey. 

The great range of applicability of steam pumps, for mov- 
ing fluids in almost every possible condition, is increasing 
daily. For instance, it is now the practice in the oil produc- 
ing regions to lay 
pipes (two inch is the 
size generally em- 
ployed)f rom the wells 
to a point intersecting 
the nearest railroad, 
for the conveyance of 
the crude oil. In some 
cases oil is conveyed 
in this way a distance 
of fourteen miles, 
forced by a single 
pump placed at the 
end of the line, the 
pipes lying on the 
surface of the ground 
and following its un- 
dulations. Thepreirs- 
ure is, of course, very 
great, and depends 
upon the quantity de- 
livered in a given 
time, but the plan 
workh so successfully 
that the question is 
being seriously con- 
sidered, of connect- 
ing the oil districts 
with the great com- 
mercial centers in this 
way. 

The steam pump 
shown in the annexed 
engraving is int nded 

chieiiy for feeding boilers — a duty ths>t requires a safe and 
reliable instrument. It is constructed with a view to the 
fact that we are making steam machinery faster than we are 
educating men to take care of it properly ; and consists, 
therefore, of the fewest possible parts, and these of the sim- 
plest character. 

The steam cylinder is shown on the right hand, and the 
pump cylinder on the left. The piston rod is an unbroken 
piece, extending from one cylinder into the other, and carry- 
ing between the two cylinders an arm, which performs the 
office of the eccentric in a rotative engine. The steam chest 
is bored out in the ends, and is fitted with a piston or plunger, 
which carries the main slide valve back and forth with it. 
This plunger is operated by a small slide valve seated in the 
steam chest casting, on the further side, which receives its 
motion from the arm on the piston rod, through the horizon- 
tal and pendant links which vibrate a shaft that extends 
through the steam chest and carries a toe that engages with 
the small valve. The horizontal link is connected to the 
arm on the piston rod, by an eccentric hook than can be lifted 
when it is desired to stop the machine instantaneously. 

The only parts of the steam engine inelosed are the main 
steam piston, the main slide valve, the plunger, and the aux- 
iliary slide valves. The pump cylinder is equally simple ; it 
is fitted with a piston and four valves. By removing the 
bonnet shown in the cut, the whole interior of the cylinder 
is not only exposed, but is rendered accessible for the re- 
moval of any foreign substance. 

The pump valves, four in number, may be removed by un 
screwing the two plugs shown on the top of the cylinder, and 
lifting out the spindles on which the valves play. The 
valves and valve seats are made of solid composition. 

There is not a screw or little piece of any kind, inside 
the machine, that can get adrift to disarrange it or give 
trouble. 

These pumps are double acting, and the duty being the 
same in each direction, their operation is smooth and regu- 
lar. Their parts are manufactured on the principle of gun- 
work, each piece being interchangeable. 

They are sometimes arranged to feed boilers, in situations 
where the throttle valve is operated by a float or similar 
contrivance that varies with the water level, where they are 
relied upon to stop and start under care of the attachment 
with the utmost confidence. 

This excellent steam pump bears testimony to the restless 
ingenuity of our American mechanics, which is never satis- 
fied until the whole field is exhausted. It is the latest addi- 
tion to the already large variety manufactured by the well 
known firm of A. S. Cameron & Co., whose works are situ- 
ated at the foot of East Twenty third street, New York, and 
cover more than an acre of ground. The whole establish- 
ment is devoted exclusively to the manufacture of steam 
pumps, under six distinct patents, granted at different times 
to Mr. A. S. Cameron ; and it is managed on the co-operative 
plan, each workman being interested in the profits. 

COATES AND LASCELL'S WATEK ENGINE. 



which fall abruptly from great hights, but the flow of which 
is so small that, to apply it to work through the medium of 
overshot wheels or turbines, would involve very great ex- 
pense, while a large portion of the fall would necessarily be 
sacrificed. Endless chains, carrying buckets, pressure wheels 
with buckets worked by cams, and many other devices have 
been employed with greater or less success, to render the 
power of such streams available ; but there is no doubt that 
the cylinder and piston is essentially the best thing ever in- 
vented for the purpose. 

The limited elasticity of water, however introduces diffi- 
culties in working cylinder engines not met with in the em- 



CAMERON'S PATENT STEAM PUMP, 

ployment of steam ; and it is only in comparatively recent 
times that the^e difficulties have been so far surmounted as 
to give smoothly working water engines. 

The engine illustrated herewith works without shock or 
jar, and can, undoubtedly, be made to economize a very 1? rge 
percentage of the power of any stream, falling from a hight 
not too great to admit of its being safely conducted to the 
cylinder in pipes. 

The principal me rit of the design of the engine is its sim- 
plicity and compactness. We need not dwell upon this point, 
as it is sufficiently shown in the annexed engraving. 




The induction port, F, is located at one end, in one of two 
transverse disks, G, at the end of t'le valve, which disks fit 
closely the interior of valve chest, H. The disks are con- 
nected by a flat plate, I. A hollow trunnion, J, admits the 
water which flows in the direction of the arrows into the 
valve chest. A plate, K, curved in cross section, as shown, 
and flush with the perimeters of the disks, Q, which it con- 
nects, is convex on the outside and concave on the inside, and 
parallel with the plate, I. In the plate, K, openings, L, are 
left between the plates, I, and K, and are the eduction ports 
of the valve. 

The plate, K, diffusing the pressure, increases the strength 

and resisting capacity 
of the valve. An orifice 
M, is made through 
the disk opposite the 
hollow trunnion, by 
which water passes 
through to the back of 
the disk, and thus bal- 
ances the end pressure 
of the valve very near- 
ly, only enough being 
allowed to act against 
the washer or packing 
placed around the stem 
to keep the joint 
from leaking. By the 
aid of the set screw, 
N, this packing may 
be relieved of press- 
ure if necessary. Occa- 
sion for using this 
screw, however, oc- 
curs rarely, it being 
found that the packing 
is regulated by the 
adjustment of hydros- 
tatic pressure above 
described. 

At the beginning 
and end of the stroke, 
thecrank travels much 
faster than the piston , 
while through the mid- 
dle of the cylinder the 
travels of both are nearly equal ; and when a governor is 
used, or the water throttled so as to give the engine any 
given rate of speed, the crank must necessarily travel 
much the slowest, as it must wait for the cylinder to 
till the otherwise rapidly increasing area, caused by the 
rapid travel of the piston through the center of the cylinder. 
Now, to obviate this difficulty, Mr. Lassell has introduced an 
auxiliary pipe and valve, D, Fig. 1, which is opened by means 
of a separate eccentric, so adjusted that when the piston has 
traveled one fourth the distance from the end of the cylinder, 
this valve gives the additional supply of water necessary to 
equalize the crank's motion. The defect thus overcome is 
analogous to that which occurs when what is called wire 
drawing takes place, the piston traveling faster than the 
steam. 

The advantages of water pressure engines over steam are 
that : They are always ready to run, no waiting to get up 
steam ; no engineer is required to attend them, as opening 
and shutting the stop cocks is all that is required to start 
and stop them ; there is no waste of power or fuel, where 



The utilization of the power of small streams with great 
heads has long been a subject of interest and importance. In 
n.any of the mining districts of California, there are streams 



Fig. 2 shows the construction of the valve of the Coates 
and Lascell engine, which the inventors claim meets all the 
requirements of the case, claims which, upon personal in- 
spection of the machine, we think, are well sustained. 

The valve is balanced and self-packing. It therefore runs 
lightly and without leakage. The engraving comprises a 
longitudinal and a cross Section, by which the construction 
is clearly shown. 




power is used intermittently — when a job is finished, the en 
gine is stopped, and started when another is ready ; there is 
no danger of accidents from explosions, no dirt, dust, or 
ashes, to annoy ; no room required for storage of fuel, etc. ; 
they can be used where steam would be inadmissable ; the 
reduction of the rates of insurance would, in many places, 
pay the running expenses of a water engine ; they are much 
cheaper than steam engines. 

A modification of this engine has been made to adapt it to 
blowing church organs. The crank has been dispensed with, 
and the parts are so arranged that the organist can start and 
stop it from his seat as easily as he can pull a stop of the 
organ. It has a governor valve also, which is connected with 
the organ bellows in such a manner that the speed of the 
engine is governed by the bellows of the organ, resulting in 
perfect adaptation of supply to demand. 

These engines have a counting machine attached, to regis- 
ter the number of revolutions, by which the engine acts as a 
meter, measuring its own consumption of water. 

For further particulars, address the Cold Water Engine 
Co., Watertown, N, Y. 
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strength of the man, in the above illustration, is that his] sible heat disappear. Either the temperature (sensible heat) 
muscular force, multiplied by the distance the barrel is to be of the body itself falls very much lower than it was before 
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MECHANICAL POWER AND SPECIFIC W0EK. 



Upon no other point are men so constantly making mis- 
takes as upon the subject of mechanical power applied to a 
specific purpose. A man having to put a barrel of pork in 
his wagon, and finding himself unable to lift it, makes an in- 
clined plane of a plank, rolls up the barrel, and thinks he has 
gained mechanical power thereby. If visionary, he may, per- 
haps, go further, and argue that as there has been a clear gain 
of power, there can be no impossibility in constantly repeat- 
ing the gain, and so, by the aid of suitable mechanism, solv- 
ing the problem of perpetual motion. 

The plank may serve as the type of all mechanism, and if 
it can be clearly explained what is really gained by iis appli- 
cation, we shall have the clue to the general use of all ma- 
chinery. 

In the first place, the barrel is to be raised to a given hight ; 
which, without the aid of the plank, the man finds himself 
unable to do, no matter how long or how arduously he may 
labor. If we can now comprehend the reason why lie cannot 
raise it without the plank, we shall be better prepared to com- 
prehend what is the peculiar office of the inclined plane, and 
shall be able to place it in the same category with those of 
all the (inappropriately so called) mechanical powers, of 
which machines are composed. 

We must, however, first comprehend the fundamental fact, 
that the mere exertion of force (bearing in mind that force is 
not mechanical power) never does any work whatever. A ball 
may rest upon a table forever, constantly exerting a pressure 



raised, is less than the weight of the barrel multiplied by the 
same distance. 

Now, when the barrel rests on the plank while being rolled 
up, the resistance is divided into two components, one of 
which acts in the direction of the earth's center, and the 
other against the muscular energy employed in rolling the 
body along the inclined plane. The muscles only are called 
upon to overcome a fraction of the resistance required to be 
surmounted in directly lifting the body from the ground ; 
but this fraction of the weight, multiplied by the distance 
through which the barrel is rolled, is precisely equal to the 
entire weight, multiplied by the hight to which it is raised ; 
and as work is force overcome through distance, the ex- 
penditure of mechanical power, measured in foot pounds, is 
precisely the same in both cases. All the plank has done 
has been to render possible the application of the limited 
power of the man to the specific purpose of raising the 
barrel. 

And this is all the lever, the screw, the wheel and axle, or 
any combination of these elements into a complex machine, 
can do. They are instruments for the application, not the 
generation of power. They are "mechanical powers" only in 
the specific sense that they enable us to apply power to defi- 
nite purposes. They transmit only; they create nothing. 
When, then, a man speaks of dynamic power being multiplied 
through leverage, he is talking utter nonsense. Static pres- 
sure may, however, be so increased. 

We have never yet met a man who permanently believed 
in the possibility of a self-moviDg machine, who could com- 
prehend the distinction betwe< n static force, or pressure, 
and pressure acting in time and through distance, or mechan- 
ical power. 

Many of those who can make the distinction fail to do so 
in their reasoning, and thus err in conclusions. Our corres- 
pondence reveals to us the fact that many inventors of in- 
genuity, and well versed in mechanical resources, are wreck- 
ing their hopes upon this rock. The law of virtual veloci- 
ties lies at the very bottom of the science of dynamics, and 
mechanics cannot comprehend too early that, in the words of 
Grove, " Mere pressure never does work." 



EXTINGUISHING FIEES BY CAEB0NIC ACID. 



It is well known that fires in coal mines have been ex- 
tinguished by pumping in vast volumes of carbonic acid and 
afterwards cooling down the adits by water. How far such 
a method would succeed in the open air and with burning 
houses is a question that can only be determined by actual 
experiment. One of the best ways of driving carbonic acid 
out of caves and wells is to let down a red hot cannon ball. 
The rarification and expansion produced by the heat soon 
displaces the carbonic acid, and renders a descent into such a 
place possible. This experiment, frequently shown in the 
chemical lecture room, would seem to throw some doubt 
upon the probable success of any attempt to play a stream of 
carbonic acid upon a burning building. Another question to 
be considered is the one of heat of the combustible material. 
If it were possible to stop the combustion by a stream of gas, 
the great heat would re-ignite everything the moment the 
air was allowed free access, unless as, in the case of the coal 
mine, great volumes of water were poured on to cool every- 
thing down below the point of ignition. If this be true, it 
would be easier to put out the fire by water in the first place 
than to be at the expense of double engines for gas and 
water. Another difficulty may arise in the transportation of 
carbonic acid through iron tubes. It is well known that this 



its change of state, or sensible heat is abstracted from sur- 
rounding bodies to maintain the expanding substance of its 
former temperature. The heat abstracted and stored up in 
the body, so that it no longer produces the effects popularly 
included in the term " heating," has been called latent heat. 
Its amount varies greatly in different solids, liquids,and vapors. 
Now there are two ways in which bodies may be expanded, 
namely : by adding to their heat — sensible or latent, or both 
— or by removing the pressure their surfaces sustain. Or we 
may, if we choose, both impart heat and remove pressure sim- 
ultaneously. 

Thus the gas chlorine, when submitted to a pressure of 
about four atmospheres, becomes a liquid, and will remain 
so as long as the pressure is continued. During the act of 
compression, it gives off a certain amount of heat, which is 
the exact equivalent of the mechanical power employed in 
reducing its volume. When the pressure is removed, it ex- 
pands to its original bulk as a gas, and in so doing takes the 
same amount of heat, from other bodies, as it lost when com- 
pressed. Air, when compressed, gives off heat, and absorbs 
the same amount again when it expand?. In reducing the 
volume of bodies, we may not only use compression, but we 
may also abstract heat by bringing them into contact with 
colder bodies, thus powerfully aiding the mechanical power 
in bringing about the desired result. 

But mechanical power is only another name for heat, the 
source of all terrestrial power. If we employ a water wheel 
to generate our power, we find this possible only because 
heat has raised the water for us. If we use wind as a motor, 
it is heat that puts the air in motion; and if we employ 
steam, we must do the same thing. If we use an electro- 
motor we find our materials prepared for us through the 
same agency. 

The various ice machines employ volatile materials such 
as expand into gas at ordinary temperatures, or at least do 
so when atmospheric pressure is removed from their surfaces. 
In thus expanding they abstract heat from water placed in 
suitable vessels, brought in contact with the absorbing bodies. 
The expanded gases are next compressed, the heat given off 
during the compression being absorbed by some other body — 
most generally water. The condensed and cooled materials 
are then allowed to expand in contact with the vessels con- 
taining the water to be frozen again, and so on repeatedly 
until ice is produced. 

Thus we see that heat indirectly produces cold, and this is 
only an expression of a general law. Nothing can gain heat 
without loss of heat in something else, and though the gain 
or loss may be latent and not appear in the temperature, yet 
we may be sure that the sum total is always the same. 



C0-0PEEATIVE COLONIES. 



ment implies distance through which bodies are moved. It 
is only, then, when force is applied through distance that 
work is done ; and as to traverse space or distance requires 
time, we only arrive at a standard of measurement of me- 
chanical power, expended in the performance of work, by tak- 
ing for the unit a body moved against a given constant resist- 
ance (1 lb.), through a given distance (1 ft.) in a given time 
(1 m.) ; or the foot pound in common use, equivalent to a 
pound of matter raised one foot in hight in one minute of 
time. 

When we say simply that force performs work, we do not 
express the whole truth. When we say force, exerted through 
distance, in time, performs work, then we cover the whole 
ground. 

But while any force, operating through any distance, in 
any length of time, great or small, will perform some work, 
we find that the amount accomplished depends primarily 
upon the magnitude of the force, and the length of time 
through which it can be exerted. In mechanics, we increase 
the time a force acts by increasing the distance through 
which it acts, and vice versa. 

But force (static) and resistance (static) are correlative terms, 
and if by any means we lessen the action of one, we also less- 
en the action of the other, since there cannot be any exertion 
of force unless it is opposed by an equal exertion of force. 

Therefore, a force applied to the elevation of a weight, or 
the overcoming of a resistance, must be a little more than 
the resistance ; that is, the force in pounds, multiplied into 
the distance in feet it must act to perform the work, must 
be more than the resistance in pounds, multiplied into the 
distance through which it is to be overcome. If these pro- 
ducts are equal, the body will not move, but will be in a 
condition to move with the application of the slightest de- 
gree of force, the velocity with which it will move de- 
pending upon the difference between the opposing forces. 
The reason why the weight cannot, be raised by the unaided 



gas can be easily split up or dissociated by passing through a 
or force towords the earth's center, but never doing any f system of heated tubes, and although it is not probable that 
work. Work is the movement of masses, and the word move- the same thing would take place with cold iron mains, it 

might be well to institute an experiment or two before laying 
down a few hundred miles of pipe. When a fire is put out 
by water, the intrepid firemen are often deluged with water 
to cool them and to protect them from danger. In the case 
of carbonic acid, every living being would have to keep at a 
safe distance, and a bad leakage or an unfortunate aiming 
of the pipe might produce disastrous consequences. 

We understand that at the last session of the Legislature, 
a law was passed authorizing a company to lay pipes, three 
feet beneath the level of the streets of New York, for the 
purpose of extinguishing fires by carbonic acid. It is in- 
tended to convey the gas in the same way as illuminating 
gas is furnished to consumers, from large reservoirs or gas- 
ometers, and to have— we cannot call them hydrants — but 
something on the same plan, for attaching hose all over the 
city, ready to put out any fires that may occur. 

Whether private houses are to be furnished with double 
pipes so as enable the gas men to deluge them if occasion 
should require, we are not informed. Nor is anything said 
in the act of incorporation about furnishing free soda water 
by saturating the Croton reservoir with the gas. The whole 
scheme looks suspicious, and we should really like to know 
if the project has ever been seriously entertained. 



HOW BODIES HAY BE PE0ZEN BY HEAT. 



The fact that there now exist several machines which 
through the consumption of coal produce ice, is one quite in- 
explicable to many ; and perhaps while we are enjoying our 
iced drinks, so grateful in the hot weather suddenly come 
upon us, an explanation of this apparent paradox may not be 
unacceptable. That heat should directly or indirectly pro- 
duce cold seems, at first thought, an impossibility ; neverthe- 
less, in the laboratory of nature this is an operation constant- 
ly going on ; and it is in this wise : 

Whenever a body changes from a solid to a liquid state, or 
from a liquid to a vaporous condition, large amounts of sen- 



It seems to us that coo'perative colonies might be made the 
means of improving the condition of a very large proportion 
of those who crowd our commercial centers, and who have 
nothing to rely upon for support but their physical toil. 
There are large areas in this country where a very small 
amount of labor will supply ample food and clothing for a 
large family. In many of the Southern States, there are 
lands where an industrious laboring man could, with the 
produce of a very few acres, and the wages of such work as 
he might get to do, live in a measure of comfort which, with 
constant toil, early and late, he never could attain in any 
large city. 

Some three years since we visited the State of Delaware, 
and noticed particularly the results of the intelligent culti- 
vation of the worn-out lands of the section through which 
we passed. A judicious rotation of crops, together with a 
supply of fertilizers derived from the bodies of king crabs, 
and other materials of which the shores of Delaware Bay 
afford an almost unlimited supply, will, it has been demon- 
strated, render the lands adjacent to the bay extremely pro- 
ductive. 

We saw clover, corn, wheat, peanuts, and sweet potatoes 
growing in great luxuriance ; while peaches, grapes, pears, 
and berries, find there an unequalled climate and soil, the 
entire country teeming with these fruits. 

In addition, the salt marshes abound with game birds ; 
the tidal rivers swarm with fish, so easily taken that large 
quantities are caught with a small expenditure of time. The 
shores of the bay furnish such supplies of oysters that we 
saw them sold at twenty-five cents a bushel. The climate is 
so mild that cheaper houses, less clothing, and less fuel suf- 
fice. Truly, thought we, for men who get their living by 
their muscles, this is a veritable Canaan. 

The coo'perative colonies, which have been formed lately 
in this city, designing to avail themselves of the natural ad- 
vantages of productive sections of our vast territory will, we 
hope, some of them prove so successful that they will de- 
monstrate the value of such coo'peration. 

To be successful these associations should, as much as 
possible, embrace a variety of the mechanical trades of the 
most general utility. They should have their own tailors, 
shoemakers, carpenters, blacksmiths, cabinet makers, and 
wagon makers. They should admit only those of sober and 
industrious habits, fully impressed with the value of co6p- 
perative effort and really understanding what coo'peration 
means. They should be particularly careful to exclude all 
that is liable to breed discord, and should adopt such codes 
of regulations as can be practically adhered to by all well 
disposed members. 

We are inclined to believe that many of these associations 
are organized in too hasty and crude a manner to be success- 
ful, and that they do not sufficiently scrutinize the character 
of their members. 
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In the selection of localities, those which afford the best 
opportunities for diversity of industry will, in the end, al- 
ways prove the best. 

We are the more inclined to favor these organizations 
from the fact that they are making an intelligent effort to 
better the condition of the laboring classes, and that they 
are composed of select and peace loving workingmen, who 
see that in the strikes and other means employed by trades 
unions to force higher wages, the true interests of labor are 
not really advanced. 



STEAM ON THE EBIE CANAL. 



We find it necessary to repeat what we have already said 
in regard to the propulsion of boats, under the conditions 
specified in the New York State law offering the $100,000 
prize. 

Many of our correspondents apparently think it is suffi- 
cient to confine their thoughts to the invention of a means of 
propulsion, without regard to speed. We have already 
shown that the minimum velocity required by the act (three 
miles per hour) involves a modification of the form of the 
square box boats now in use. The advance of such a boat at 
the required speed would create injurious side swells, no 
matter what means of propulsion were adopted. 

Some of our correspondents appreciate this difficulty and 
regulate their plans accordingly. One suggests the employ- 
ment of side wheels, with outriggers carrying longitudinal 
shields running parallel to the sides of the boat and outside 
of the wheels, the shields to be as long as the boat. This 
would undoubtedly prevent side swells to a very great ex- 
tent, but it would make the width of the boat so great in 
proportion to its tunnage that it could not carry the stipu- 
lated load and get through tha locks. 

Another correspondent proposes a wheel with radial flukes, 
which shall engage the bottom of the canal and thus propel 
the boat. This device is old, and besides does not provide 
for the obviation of side swells. 

As we understand the law, the speed may exceed three 
miles per hour, provided the inventor can so construct his 
boat that greater velocity can be safely attained. 

Inventors will see that the conditions under which success 
can be attained are few, and those of failure numerous. It 
would be wise for many of them to give the law more care- 
ful scrutiny than they appear to have done. 



BUILDINGS FOB MANUFACTURING PUBFOSES. 



Some two or three years since we called attention to the 
necessity of a special profession of " Architectural Engineer- 
ing." Our interest in the subject has now been revived by 
a failure of an expensive building, designed by a supposed 
competent architect, for a special manufacturing business, to 
answer the purpose for which it was built. The proprietors 
have, we are informed, been compelled to expend considerable 
money and lose valuable time to rectify its defects, besides 
having to change machinery from floors upon which it was 
originally placed to others less convenient. 

The fact is that men who can build graceful and handsome 
churches are not therefore necessarily competent to design a 
factory, esp cially one intended for new branches of indus- 
try. To imitate is not to design. But every new building 
intended to be occupied by machinery long used and well 
understood, must, although the same ground plan is ob- 
served, be more or less varied in detail to adapt it to the 
peculiar circumstances of its location, the soil upon which it 
stands, etc. It requires more than artistic talent and know- 
ledge of the properties of materials to do this. Knowledge 
of the nature of the operations to be carried on in the build- 
ing, judgment matured by experience, and inventive skill , 
combined with skill in the art of building, are necessary. 

Some of the finest manufacturing buildings in the country 
were in their internal arrangements entirely designed by 
men familiar with the peculiar industry for which they were 
constructed, but who were quite unfamiliar with architecture 
as an art. 

Utility rather than beauty must be the controlling idea in 
erecting such buildings. Yet whenever without sacrificing 
convenience and strength to appearances, beauty of design 
can be secured, it is of course very desirable. To combine 
these elements requires no mean skill, and it is evident that 
to greatly excel in this class of work a man must have made 
it a special study. 



EX-COMMISSIONEB FISHEB'S EXFEBIENCE IN THE 
FATENT OFFICE. 



We commence this week the publication of extracts from 
a speech recently delivered before the Young Men's Chris- 
tian Association, Cincinnati, by Hon. S. S. Fisher. 

The incidents he relates occurred while holding the office 
of Commissioner of Patents, and his amusing experience is 
not unlike that of the chiefs of other bureaux under the 
Federal Government. We have withheld the publication a 
week or two, undecided if we could afford the space the lec- 
ture would occupy. But his description is so graphic and 
racy, and portrays such a good insight into the peculiarities 
of office seekers generally, that we decide to make copious 
extracts, which will be continued through several numbers. 



Inspection of the Bottoms of Wells. — Sufficient light 
to enable any one to see the water or earth at the bottom of 
a well, can be directed down the shaft by means of an ordi- 
nary looking glass. If the well be under cover, two glasses 
will be required , and our own ingenious readers will, by a 
little experimenting, soon be able to arrange them in the 
right positions. 



[Special Correspondence of the Scientific American. ] 
BUBDEN HOBSESHOE FATENT EXTENDED— VALUE OF 
THE INVENTION. 



Washington, D. C, June 26, 1811. 

On the 14th of June the famous patent of Henry Burden, 
of Troy, N. Y., for a Horse and Mule Shoe Machine, was ex- 
tended by Commissioner Leggett. No contestant appeared 
in opposition to the extension. The patent was issued June 
30, 1857, and reissued in 1805. 

Mr. Burden died in January last, and the applicants are 
his two sons, Mr. James A. Burden and Mr. I. Townsend 
Burden. He was a man of strong intellect, great energy, and 
untiring perseverance. To perfect the machine referred to 
was the ambition and success of his life, and no efforts or 
sacrifices seemed to him too great for its accomplishment. 
Others had labored in the same direction, but had failed of 
success, and abandoned their undertakings. It required the 
inventive talent and extraordinary persistence of such a man, 
together with his unusual pecuniary resources and mechani- 
cal facilities, to work out the difficult problem. Mr. Burden's 
first efforts to this end were made prior to 1835, in which 
year he was granted a patent for a machine, which however 
proved a failure, and involved a heavy expenditure. In 1843, 
he received a second patent on another device, but this also 
failed when put to practical use. In 1853, his determined 
efforts suffering no abatement in the intervening time, he de- 
cided to abandon the particular line of devices he had hitherto 
chosen in his experiments, and to adopt certain others in- 
volving different mechanical principles. The happy result 
appeared in his patent of 1857. He subsequently devised 
important improvements, which were embodied in another 
patent issued in 1862. As an automatic feeding, bending, and 
molding machine, the patent of 1857, just extended, was all 
that could be desired, but in the process of creasing and 
punching the nail holes some difficulties arose, which were 
overcome in the patent of 1862. 

When first entering on his experiments, and this was as 
early as the year 1835, Mr. Burden carried on extensive iron 
works, of the highest grade, at Troy : but during the years, 
from 1853 to 1857, his general business was in many ways 
sacrificed to the one great object he had so long and sang- 
guinely had in view. Many stories are told of his intense 
and enthusiastic application at that time ; how for days and 
weeks his meals were brought to his place of business ; how 
he often worked, sometimes in company with his favorite 
mechanics, 24, and even 30, hours without intermission ; and 
how he many times called up all his workmen at midnight 
to open the mills and manufacture some new device or modi- 
fication. His rolling mills were often idle for weeks, that 
all his hands and shops might be devoted to the horseshoe 
machine, in its embryo, but surely developing, condition. 
His machine and pattern shops were at that time fully equal 
to any, if not the best, in the country ; and were provided with 
the most approved implements. 

The present machine turns out, with unerring certainty and 
perfection, one shoe in a second of time. The average weight 
of a shoe is one pound, and it is not uncommon for one ma- 
chine, in the ordinary running of the shop, to transform 10£ 
tuns of bar iron into perfect shoes in 12 hours, which is equal 
to the hand work of at least 600 men for the same time. 

To estimate the saving to the country from a general 
adoption of this important article, it must be borne in mind 
that the prevailing prejudice against its use compelled the 
inventor to place it in market at a price returning him no 
profit whatever, and not even covering the cost of manufac- 
ture. In other words, he offered it at the price of the ma- 
terial, looking for his returns exclusively to the regular 
profit on the manufacture of the iron, the machine materially 
increasing the business of his extensive puddling and rolling 
mills. 

With some modifications, this plan has been adhered to 
up to the present time, and it is contended by the firm that 
the public, in proportion to its adoption of the machine horse- 
shoe, is saved the entire cost of the manufacture by hand, 
the profits to the manufacturer being derived from the in- 
vention only so far as the iron is thereby put in a more sale- 
able form. 

The average charge for making a horseshoe by hand is 
estimated by some at sixteen cents, by others as high as 
twenty cents (the material of course not included) ; the aver- 
age price of the Burden shoe has been 8J cents, so that the 
latter brings to the consumer a saving of at least two thirds 
on the entire cost. During the last year, the machine shoe 
has been sold at still lower rates, averaging less than five 
cents. 

Since the introduction of the invention", 82,000 tuns of 
iron have been used in the manufacture, and the sales have 
amounted to $9,000,000, showing a saving to the public of 
$18,000,000. 

It would be difficult to estimate the expenditures and losses 
during the many years of experiments. In the four years 
previous to the issue of the patent, the losses caused by the 
interruptions of the general business of the establishment 
amounted to at least $100,000. A famous litigation suit, in 
protection of the invention from an infringement, cost the 
inventor the sum of $25,000. 

The prejudice, already referred to, against the article, both 
among the blacksmiths and the consumers, was general, and 
often bitter and violent. In New York city the excitement 
at one time rose to such a pitch that a blacksmith who had 
resolved to make trial of the shoe, was killed by his fellow 
workmen. This opposition was caused in part, and not un- 
reasonably so, by the defective quality of the shoes put on 
the market by other parties, and even by Mr. Burden himself, 
on his first attempts to introduce them ; and to overcome 



this, when the manufacturing process had become perfected, 
was a difficult task, and involved great labor and heavy ex- 
penditures. Mr. Burden's sons and other responsible agents 
visited all sections of the country, and personally conferred 
with the leading master workmen. Charging the machine 
with the expenses of inventing and perfecting it, of making 
and selling the product, and the market price of the iron, 
and crediting it with all the proceeds of the sales, it is pretty 
clearly shown that the inventor and his heirs have sustained 
a heavy loss. 

The value of this invention in its relation to the military 
operations of the late civil war may not be generally known. 
Many thousand men were spared for active field service 
whose services would otherwise have been required in the 
shops. Quartermaster- General M. C. Meigs says : " The army 
depended, to a very great degree, upon shoes made by this 
machine, and they gave satisfaction wherever used. It is 
not possible to state its value to a government. It is one of 
those inventions which add to the military strength of a na- 
tion, not to so great a degree, but in the same manner as the 
steam engine, the steamboat, and the locomotive." 

Assistant Quartermaster-General J. A. Donaldson writes : 
" During our civil war, as Chief Quartermaster of the Military 
Division of the Tennessee, and afterwards of the Missouri, I 
had ample opportunity of testing these shoes, and found 
them superior in every particular to those made by hand. In 
the great operations of our armies — when it would have been 
impossible to manufacture a sufficient number by hand — such, 
for example, as Sherman's Atlanta campaign, and his March 
to the Sea — the Burden horse and mule shoes were an essen- 
tial element of success, and I cannot speak too highly of 
them " 

During the war, about 14,000 tuns of shoes were used in 
the Government service, the price paid being even less than 
market price to private individuals, and the saving, as com- 
pared with the cost of the same if made by hand, was about 
$4,000,000. 

The history of this invention, if fully written, would finely 
illustrate the workings of a strong inventive intellect, im- 
pelled by an energy well nigh heroic and borne over obsta- 
cles and through labyrinthine delays by the presence of a 
never failing hope. Mr. Burden knew no misgivings, and 
failures only stimulated to greater exertions. But what we 
know of the inventor's life is sufficient to excite our admira- 
tion and quicken our appreciation of the measure of human 
vital force that may be embodied in one important inven- 
tion. 

Mr. Burden was born in Scotland in 1791, and came to this 
country in 1819. He received a thorough education in math- 
ematics and engineering, and in boyhood displayed much in- 
ventive genius. In 1820, he invented the first cultivator in 
the country ; in 1840, the railroad spike machine, which be- 
came widely known, not only from its intrinsic value, but 
also from an extended litigation to which it gave rise. Other 
valuable inventions might be referred to. A thorough 
mechanician and mathematician, he wasted nothing in blind 
and random labors. 

During the war, Mr. Burden took much interest in furnish- 
ing to the various Sanitary Commission fairs, held in the lead- 
ing cities, miniature horseshoe machines, and the suitable 
white metal for manufacturing diminutive shoes, which were 
sold in great numbers as ornaments or mementoes. It has 
been stated that the sum of $20,000 accrued to the Sanitary 
Commission from these sales ; and many will remember that, 
at the New York city fair, they were conducted with great 
success by Mrs. General McDowell. 



STEAM FIBE ENGINES. 



The boiler and works of a steam fire engine with a running 
gear are so constructed as to dispense with a reach or perch 
pole, and to allow the forward wheels to be turned completely 
under the frame in such a manner as to place the weight of 
the parts upon the axles, and relieve the frame of all strain 
except what is necessary to preserve the proper relative 
position of the axles. This construction of steam fire engines 
renders them less liable to be injured or disabled by the giv- 
ing way of parts, and adapts them also to be turned or man- 
aged with greater facility, accuracy, and safety, while the 
engineer and firemen have such access to the engine and 
boiler, respectively, as greatly facilitates the performance of 
their duties. The parts composing the engine are arranged 
directly over the front axle, and the boiler on the rear axle, 
the axle being connected by curved reaches or braces. Thus 
the front wheels may be turned completely round the engine, 
which facilitates turning in narrow limits, and enables the 
tongue and connected parts to be placed out of the way of 
the engineer. This construction also allows the engineer and 
fireman to work entirely separate or without one being in the 
way of another, and removes the weight of both engine and 
boiler entirely from the reaches, enabling them to be made 
ligbt so as to reduce the aggregate weight and cost of the 
machine. The saving effected in repairs, and the increased 
speed with which this engine may be driven, alone, are 
claimed to equal or exceed in a brief period its entire cost. 

Invented by Lysander Button and Theo. E. Button, of 
Waterford, N. Y. 



Brick Kiln. 

This invention consists in improving the construction of 
brick kilms, so that the over burning of some and insufficient 
burning of other bricks can thereby be prevented, as well as 
the unnecessary waste of fuel. It consists in the application 
to the top of the kiln of a series of horizontal intersecting 
flues, and of registers above the crossings of the flues, where 
by the products of combustion can be directed in their course. 
Upon a brick kiln of suitable size and shape, and built up of 
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taw brick in the well known manner, with furnaces, eyes, 
and crevices for the proper distribution of heat, is placed a 
course of bricks, in such manner as to leave horizontal, lon- 
gitudinal, and transverse flues, which intersect each other. 
The outermost flues are quite close to the verge of the kiln. 
All the flues are in proper connection with the smoke crev 
ices, so that all the products of combustion enter the same! 
Upon this course is laid another course, set on edge and close 
together, so as to cover the flues made in the first course. 
The brick of the top course are preferably fire brick, so as 
not to be injured by rain water. Cement may by used, to 
securely close the joints in the top course and prevent the 
escape of heat through crevices. Samuel C. Brewer, of 
Water Valley, Miss., is the patentee of this improvement. 



them a higher social position, by working fourteen hours for 
four dollars and twenty-five cents, who has a right to say I 
shall not work the fourteen hours per day ? How or where 
does any one — the legislature or a society — find the right to 
step between me and the man who wants my labor, and say 
how much he shall pay or how much I shall receive ? It is 
time this question was settled. The sooner it is settled, the 
better it will be for laboring men. Capital can stand it bet- 
ter than labor, because it does not require daily food, meat, 
and drink to live upon." 



Preparing and Bleaching Paper Pulp. 

John Campbell, of Chatham Village, N. Y., has invented 
an improvement in preparing and bleaching paper pulp and 
other fibrous materials. His invention has for its object to 
improve an apparatus for preparing and bleaching such sub- 
stances, patented in 1869, so as to make it simpler in con- 
struction, cheaper, and more effective in operation ; and it 
consists in a combination of a receiver and supply tube, with 
an induction air pipe. 

The paper pulp or other material to be bleached is placed 
in a suitable vessel, and agitated and thoroughly mixed by a 
paddle wheel, working in a compartment with an inclined or 
curved floor, in the ordinary manner. An air pump or blower 
may be used, or anything that will force the atmospheric air 
through the mass. The inventor prefers to use two, one at 
each end of the engine or vessel holding the material to be 
bleached. 

The pipes from the blower are led into the engine in such 
a direction that the currents of air, in addition to hastening 
the bleaching of the material by rapidly combining with said 
materials the chemicals used, will also drive the mass in the 
same direction in which it is driven by the paddle wheel. 
With one or both the air pipes is connected a tube, provided 
with a stop cock, near its intersection with the said air pipe. 
To the upper end of the tube is connected a cup or receiver, 
to receive the chemicals to be introduced into the engine or 
vessel holding the material to be bleached. With this con- 
struction of the apparatus, a chlorine solution, of one third 
less strength than is used in any other process, is placed 
in the engine, and the chemicals to be introduced into the 
solution are placed in the receiver. The paper pulp or other 
material to be bleached is placed in the engine, and the pad- 
dle wheel and fans are set in motion. Then, by adjusting a 
stop cock, the chemicals in the receiver are introduced with 
more or less rapidity, as may be desired, into the air pipe, 
and are carried by the blast of air into the engine, and thor- 
oughly and rapidly intermingled with the material, thus 
producing ozone oxygen with great rapidity, without the use 
of a chlorine gas generator, and, it is claimed, bleaching the 
mass of pulp in fifteen minutes. 

When the bleaching is completed, the stop cock admitting 
the chemicals is closed, and the stirring and air blast are con- 
tinued for a sufficient length of time to drive off all the re- 
maining gases before they have had time to injure the ma- 
terial. 



The Progress or Discovery. 

Science has long been known to have a romantic aspect, 
and her wonders are becoming daily more numerous. Poe- 
try and the exercise of the imagination, are exhibited by 
many of her most enthusiastic votaries ; and a glance at our 
letter files will show her comic side, although humor must 
be considered as her last attribute. We condense a letter 
from a correspondent, address unknown, into the following 
statements, remarkable for their originality, and the courage 
with which they are advanced : 

Fat in the body is stored up during sleep. Nature makes 
us sleep more (if we let her) before a rain storm than st any 
other time, to give us an extra supply of fat for heating and 
uatei-proofing purposes. When we feel unusually drowsy 
(not having fatigued ourselves, or taken a narcotic), we may 
feel perfectly certain that rain, hail, or snow, will fall in our 
district within twenty-four hours. 

Our correspondent rightly claims these discoveries as his 
own, and says, with obvious truth, that he " never met, or 
heard of, any one who could foretell the approach of rain, 
etc., by the above method." Neither did we. He is sound 
in the last assertion, without doubt. 



The Rights of Labor. 

"In this land of liberty," writes a correspondent of the 
Haverhill Gazette, "a man should have a right to sell his 
labor — the work of his hands — at any price he pleases ; he 
should be the sole judge — no one else has a right to interfere. 
It is the old oligarchy of slavery. What is the difference 
whether you are a slave to an individual or to a society? 
The result is the same. Every man has a right to fix the 
price at which he will work, the number of hours he will 
work, and all the conditions relating thereto. It is a matter 
which concerns himself alone, and the capitalist has the 
same right; he is the sole judge how much he can afford to 
pay. No society or combination has a right to interfere. 
The whole question of wages is and should be a personal 
matter between the employer and the employe. What right 
has an outside — a third person — to say at what price or how 
many hours per day, one man shall work for another? None 
at all. 

" If I can get three dollars for working ten hours per day, 
and am strong, robust and hearty, and believe it for my in- 
terest and the interest of my family, — if I can better educate 
them, impart to them more culture and refinement, and give 



Can Filling and Soldering Apparatus. 

Leopold Charly Straub, of Pittsburgh, Pa., has invented a 
new and improved can filling and soldering apparatus, which 
is an important improvement if, as claimed, it will economize 
time and material during the operation, and produce satis- 
factory workmanship. 

The invention consists, first, in the arrangement, on a ro- 
tary frame, of a series of swivel disks, on which three or 
more cans can at once be supported, one to be filled, one 
closed, and the third soldered. It also consists in the appli- 
cation to the said rotary frame of certain gearing and spring 
catches, whereby the can which is being soldered can be ro- 
tated under the soldering apparatus to receive the binding 
material around the cover. A hinged hopper for filling, and 
a new arrangement of soldering apparatus is also employed. 
These cans are simultaneously operated upon. One can un- 
der the hopper is filled, the next receives the cover, and 
the third is soldered. When one has been soldered it is re- 
leased, another empty can is brought into position, and so 

on continuously. 

— ^ — 
Steam Sewing Machines. 

Steam power for driving sewing machines is extensively 
used, especially in the larger establishments. An example is 
seen at the great dry goods concern of A. T. Stewart & Co., 
in this city. On the fourth floor are about 500 females and 
a small number of male assistants, engaged in various 
branches of cutting and fitting female apparel. The majority 
of these employes are operators on sewing machines. The 
machines are ranged in rows, and are moved by steam. An 
operator can start or stop the running of a machine by the 
use of her foot on a pedal, which connects with a friction rol- 
ler attached to a shaft which is worked by steam. The em- 
ployes are enabled to make very good wages by means of this 
ingenious invention. 

The returns to the department of agriculture indicate an 
increase in the acreage of wheat, compared with that of last 
year, of four per cent, nearly three-fourths of a million 
acres, nearly all of which are west of Mississippi. In New 
England there has been a small decrease, while in Massachu- 
setts the condition of the crop is 14 per cent below the aver- 
age ; in Connecticut 6 ; in Georgia 25, and in California 42. None 
of the principal wheat-growing States indicate a poor yield, 
and unless subsequent disasters occur, the crop will be fully 
equal to that of last year. 



No plant yields anything like as much nutriment from the 
same extent of soil as the banana. Alexander von Humboldt 
estimated that it returns twenty times as much as the potato, 
and a hundred and thirteen times as much as wheat. 
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[We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simplest is true, but we 
prefer to elicit practical answers from our readers.] 



1. — Setting Boiler, — I wish to set a boiler, and should 

be pleased to have your opinion upon the following: My boiler Is fourteen 
feet long, thirty-two inches in diameter, haying no flues at all. To save 
fuel, 1 thought of haying it arched oyer with a fifteen or seventeen inch arch 
perpendicular, to return the heat over the top. Will it Injure the top 
sheets of the boiler to wall it up in this way ? I don't intend to carry more 
thantwenty to twenty-flve pounds of Bteam.— A. M. 

2. — Leaky Boiler. — I am using a large upright boiler, 

which leaks badly at the ends of the tubes. Calking does it no good. I am 
under the impression that I saw something advertised in your paper for 
stopping leaks in boilers. I have looked over my back numbers, but cannot 
find it. If you can inform me of anything that will do any good you will 
much oblige— R. C. P. 

3.— Recovering Mercury prom old Battery Plates.— 

Can any of your readers give me a cheap method of recovering the mercury 
from old battery plates?— G. E. 

4. — Straightening Shade Trees. — I have been informed 

that there is a process for straightening shade trees by slitting the bark. 
Will some one tell me on which side of the bend the slits are to be made, at 
what time of the year, etc.?— L. P. O. 

5. — Dressing Millstones. — What is the best method of 

laying off and dressing millstones thirty- six inches in diameter, so as to se- 
cure the highest production of corn meal, ground very fine, in a given time? 
-C. W. D. 

6. — Solution of Ozone. — Will some chemist inform me, 

through your columns, how to prepare ozone (on a small scale) and retain it 
in solution in a solvent, or in any fluid— for instance, in a solution of chlorin- 
ated soda? What is the simplest process for preparing the ozone, and then 
impregnating the above solution with it ? Any other particulars will oblige 
— B. F. R. 

7. — CASE HARDENING. — What is the process of case har- 
dening, and is there any way of hardening a large body or mass of steel or 
iron by a bath, solution, or other mode available in such a case ?— L. H. M. 

8. — Cheap Horse Power. — I would like practical direc- 
tions for constructing, at the least possible expense, one or two horBe power 
forfarm use, to cut feed, Baw wood, churn, etc. Farmers cannot go to the 
expense of an iron wheeled concern, coating a hundred dollars or more, but 
want something that an amateur mechanic can make.— E. G. A. 

9. — Galvanizing Copper Plates.— Please toinf orm me of 

the simplest and best method to galvanize copper plates for amalgamating. 
-J. H. H. 

10. — An Important Want. — A metal or alloy for culinary 

utensils, such as pots or kettles for stewing acid fruits, is a great deslder -a 



turn. Neither iron, brasB, nor copper will answer. Porcelain lined kettlse 
would meet the conditions of the case If they were durable ; but the porce- 
lain Boon crackB andflakes off, then galvanic action setB in, and a hole is 
soon eaten through the kettle. Many cooks stew fruits in tin pans, but the 
tin Boon wears off and the pan is ruined. Some metal not affected by fruit 
acids is needed.— J. H. P. 

11. — Iron Slag. — I am desirous of utilizing our iron slag 

As it runs from the furnaces it is too brittle. I wish to find an amalgam that 
will hold it together and toughen it, if such a thing be possible.— H. N. M. 

12. — Bursting of Castings. — I am making cast iron 

wheels Blx feet in diameter. The bodies of the wheels are light, but the hubs 
are pretty heavy ; and they all burst apart after being taken out of the sand 
for cleaning. They always break in the rim, although the wheels are quite 
cold when taken out. We use No. 1 pig iron.— L. A. P. 

13. — Coal.— Which coal is the best and most economical 

(the price being the same), anthracite or bituminous? And does bitumin- 
ous coal burn out or destroy a boiler faster than anthracite coal ? Since the 
high price of anthracite coal, many have used the Cumberland coal in this 
section of the country. Some like it and some do not. I went the other day 
to buy some Cumberland, and the dealer did not talk very favorably regard- 
ing it, saying that " there was sulphur in it that destroyed the plates of the 
boiler.*' etc. I have used both, and cannot tell which is the cheapest. But 
I like the bituminous for making steam, as I have a small boiler, and have to 
make Bteam fast, and think there is not blaze enough to anthracite coal to 
heatthe tubes of the boiler. If any of your correspondents, having teBted 
the two coals, would furnish some facts, they would be of great value to 
many in this part of the country besides myself.— G. H. W. 

14. — Hardening Cement.— Is there any artificial means 
by which hydraulic cements can be made hard in a few days?— B. & D. 

15. — Washing Flannels.— I am fairly annoyed in the 

washing of my flannels. They will shrink, no matter what I do to prevent 
It. I have tried varlouB remedies to nopurpoBe. Now, I would respectfully 
ask, Can flannels be washed without shrinking them ? If so, how?— H. 

16. — Cheap Battery.— Will some kind reader oblige me 
by telling me how I can conatract a cheap battery and instruments to lear n 
telegraphy ? I would like to learn it, but I have not the time nor the money 
to do so. I think I could make the apparatuB if some one would tell me 
how.— T. G. B. 

17. — Coating Glass.— Is there any process by which to 

deposit a metallic coating on the interior surface of a glass demijohn, the 
neck of which is too small to admit one's hand? Silver will do, if nothing 
cheaper can be used, for the purpose. All that is required is a metallic film 
of Borne kind that can be deposited from solution.- -C. E. G. 

18.— Cement for Aquarium.— What will make a good 

cement for an aquarium ?— C. E. G. 

19.— Quarter Twist Belt Hole. — Will some one tell me 

how to draft a quarter twist belthole in a floor?— J. E. D. 

20.— Coal Smoke injurious to Grain Crops. — Are the 

gases contained in coal smoke injurious to wheat or other grain on which it 
Bettles ? A piece of ground lying at the end of the switch of our railroad 
where there is a good deal of coal smoke from engines every day, had on it a 
crop of wheat, sown in the very beBt condition, and looking well until har- 
vest; but it is almost altogether a failure, as the grains are not more than 
half filled. Wheat of the same kind, but grown in different fields, is very 
good, the soil in this field being of the richest quality. Some think the gases 
from the smoke (of which there is a great deal over this field), at a certain 
period in the growth of the grain, will injure it.— D. C. R. 

21. — Marbleized Slate. — Will some correspondent tell 

me what is the paint and glazing used in marblelzing or poliBhing slate or 
iron mantels ? What do they coat iron beams with to keep them from rust 
Ing under ground?— A. D. L. 

22. — Circular Saw. — Long Steam Pipe. — I am operating 

a circular sawmill at thiB place. The mill 1b run by a 12 by 20 engine, an d 
is located 180 feet from our boilers. The steam Is supplied through a three 
inch wrought pipe, placed out of the ground, on posts from eight to twelve 
feethigh. The pipe as yet has never been cased in, and in consequence we 
work a great deal of water through the cylinder. We intend casing the pipe 
in a wooden trough ten or twelve inches square, and packing ashes around 
the pipe. Will thiB prove to be of much advantage, and will it prevent the 
steam condensing so much ? We are now compelled to work with our 
cylinder cocks open to get rid of the water. Ib there no method of super- 
heating the steam, should our casing not prove sufficient to prevent con- 
densing, or is there no method of separating the steam from the water be- 
fore it reaches the cylinder? What is the probable loss by transmission ot 
steam that distance? I have a saw that is cupped or dished, which makes it 
heat in the center in sawing. Is there any way of remedying it?— B. L. C. 

23. — Hardening Brass. — How can I harden brass after it 
has been annealed, without hammering or rolling it?— W. R. P. 

24. — Oiling Belts. — Will some of your numerous readers, 

experienced in the use of leather belts, give information as to the best, that 
is, the quickest and cheapest method of oiling belting? Also, is there dan • 
ger of putting too much oil on the leather ?— C. H. C. 

25. — Electric Machine. — How can I make an electric 

machine that I can turn by hand, and create electricity sufficient to run a 
diminutive electric engine? I am a gunsmith, with good facilities for such 
work. I wiBh to get or make a nice machine for experimental purposes.— 
H. l. c. 
26. — Welding Steel. — Can I weld two pieces of sheet 

steel, eighteen inches wide and one eighth of an inch in thickness, burr joint 
(?), bo as to have a durable joint ?— M. L. 



Inventions Patented In England by Americans. 

.lune 6 to June 10, 1871, Inclusive. 
[Compiled from the Commissioners ot Patents' Journal. 
Brktellks. -R. H. Eddy, Boston, Mass. 
Dining Carriage.— G. M. Pullman, Chicago, 111. 
Hoisting Machine.— J. Scott, Pontiac, Mich. 
Journal Box.— B. C. Baker, Toledo, Ohio. 
Lubricator.— H. A. Clark, Boston, Mass. 
Paper Binder.— E. Dyer, Providence, R. I. 
Pincers.— A. Clarke, Philadelphia, Pa. 
Pneumatic Signal.— A. G. Myers, New York city. 
Sleeping Carriage.— G. M. Pullman, Chicago, 111. 
Stamping Machine.— E. Dyer, Providence, R. I. 
Truss.— T. A. McFarland, Erie, Pa. 
Water Indicator.— F. Millward, Cincinnati, Ohio. 

Foreign Patents, 

The population ot Great Britain is 31,003,000; of France, 37,000,000 Be 
glum, 5,000.000; Austria, 36,000,000; PrusBia, 40,000,000; and Russia. 70,000,000 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business is dull at home, to take advantage of these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be a better time than the presen 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured 
in foreign countries by Americans are obtained through our Agency. Ad- 
dress Munn & Co., 37 Park Row, New York. Circulars, with full in for ui a 
tion on foreign patents, furnished free. 
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Examples for the Ladles. 

Mrs. Mary B.Hamlin, of Troy, N.T., earned with a Wheeler * Wilson Ma. 
chine, in 1870, $1,113.49, stitching shirts. 



Tbe List of Local Newspapers 

Published by Geo. P. Rowel] & Co. , Advertising Agents, No. 40 Park Row, 
New York, offer great advantages to those advertisers who wish to attract 
custom from the rural population among which the papers circulate. They 
are furnished free, to any address, on receipt of stamp. 
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The Charge for Insertion under tfds head Is One Dollar a Line. If the Notice* 
exceed Four Lines. One DoUar and a Half per Line will be charged. 



The paper that meets the eye of manufacturers throughout 

tbe United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

Boilers. — Allen's patent will prevent scale from forming, and 
not injure the iron. In 3 gallon cans, price |6. J. J. Allen, Philadelphia. 

"Wanted. — Assistance to get out Canal Propeller. Address Jos. 

Hough, Norristown, Pa. , who has a double acting one now planned out. 

Wanted. — Partner to build the Revolving Cylinder Steam En- 
gine. Had a test of five years. W. H. Morton, Hamilton, Ohio. 

The Railroad Gazette is read and preserved, and therefore 

it pays to advertise in its columns. 

The " Ball & Fitts" Water Meter, warranted accurate and re- 
liable, and acknowledged by those who have examined and tested them 
the best water meter ever used. Manufactured by Union Water Meter Co., 
Worcester, Mass. 

Power Punching and Shearing Machines. 

For car builders, smith shops, rail mills, boiler makers, etc. Greenleaf 
Machine Works, Indianapolis, Ind. 

J. A. Whitman's Water Wheel Governor beats them all for 

bis. and price. Auburn, Me. 

I have received, through the agency of Munn & Co., a patent 

on the best Summer Cook Stove in the market. The exclusive right, ex- 
cept for this State, for sale cheap. J. D. Kellogg. Jr., Northampton, Mass. 

Electrical Instruments, Models, etc., made to order, and Gear 
Wheels and Pinions cut, by W. Hochhausen, 113 Nassau st. . Room 10, N. T . 

Bliss & Williams, successors to Mays & Bliss, 118 to 122 Ply- 
mouth st., Brooklyn, manufacture Presses and Dies. Send for Catalogue. 

Bright and industrious American, Scotch, English, German, 

or French boys, of 16 years or older, who desire to learn the machinist 
trade, in a first class establishment, will please address, for terms, P.O. 
Box 685 , Hartford, Conn. 

The Bucket-Plunger Steam Pump discharges at both strokes, 

with only two water valves. Valley Machine Co., Easthampton, MasB. 

Wanted. — A machine to make galvanized iron eave cornice. 

AddresBT. J. Heizmann, Altoona, Pa. 

Millstone Dressing Diamond Machine — Simple, effective, du- 
rable. For description of the above see Scientific American, Nov. 27th, 
1869. Also, Glazier's Diamonds. John Dickinson, 64 Nassau st. , N. Y. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Lord's Boiler Powder is only 15 cts. per pound by the bbl., and 

guaranteed to remove any scale that forms in steam boilers. Our Circular, 
with terms and references, will satisfy all. Geo. W. Lord, 107 W. Girard 
ave. , Philadelphia, Pa. 

Improved mode of Graining Wood, pat. July 5/ 70, by J. J. Cal- 

low,Cleveland,0. See illustrated S.A.,Dec.l7,'70. Send stamp for circular. 

Ford's Portable Tobacco Press for Planters. Will sell Virginia, 

Maryland, Missouri. Address Ford's Tobacco Warehouse, Evansville, Ind. 

Air Cylinder Graining Machine. — A perfect tool for House 

Painters and Manufacturers of all kinds of Decorated Ware. Complete 
Machine for $50.00. Send stamp for Circular. The Heath & Smith Manu- 
facturing Co., 41 Murray street New York. 

For the most perfect Band Instruments in the world, send to 

Isaac Fiske, Worcester, Mass. Illustrated Catalogues free on application. 
The Patent for the best Hydrant, or Fire Plug ever invented, 

for sale. For descriptions, terms,etc, address Lock Box 356,Lockport,N. Y. 

Best Scales. — Fair Prices. Jones, Binghamton, N.Y. 

Steam Watch Case Manufactory, J. C. Dueber, Cincinnati, 
Ohio. Every style of case on hand, and made to special order. 

L. & J. W. Feuchtwanger, Chemists, 53 Cedar st., New York, 

manufacturers of Silicates of Soda and Potash, and Soiuble Glass. 
For Hydraulic Jacks, Punches, or Presses, write for circular 

to E. Lyon, 470 Grand st. , New York. 

Belting that is Belting. — Always send for the Best Philadel- 
phia Oak-Tanned, to C. W. Amy, Manufacturer, 301 Cherry st., Phil'a. 

Send your address to Howard & Co., No. 865 Broadway, New 
York, and by return mail you will receive their Descriptive Pi ice List ot 
Waltham Watches. All price3 reduced since February 1st. 

Ashcroft'sLow Water Detector, $15.; thousands in use; can be 
applied tor leas than $1. Namss of corporations having thirty in use can 
be given. Send or circular. E. H. Ashcroft, Boston, MasB. 

To Cotton Pressers, Storage Men, and Freighters. — 35-horse 

Engine and Boiler, with two Hydraulic; Cotton Presses, each capable of 
pressing "15 bales an hour. Machinery first class. Price extremely low. 
Wm. D. Andrews & Bro. , 414 Water st. New York. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

and conveying material by Iron cable. W.D.Andrews & Bro,414 Water St., N.Y. 

Improved Foot Lathes, Hand Planer3, etc. Many a reader of 

thispaper has one ot them. Selling in all parts ot the country, Canada 
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

Bliss, 4 to 8 Water St., opposite Fulton Ferry, Brooklyn, N. Y. 

Cold Rolled-Shaf ting.piston rods.pump rods,Collins pat.double 

compression couplings, manufactured by Jones & Laughlins,Pittsburgh,Pa. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Glynn's Anti-lncrustator for Steam Boilers — The only reliable 

preventive. No foaming, and does not attack metals of boilers. Price 25 
cents per lb. C. D. Fredricks, 587 Broadway, New York. 

To Ascertain where there will be a demand for new machinery 

or manufacturers' supplies read Boston Commercial Bulletin's Manufactur- 
ing News of the United States. Terms (4 00 ayear. 



%xmtxi to <&mtwtmtev\t. 



SPECIAL NOTE.— This column is designed for the general inter est and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however, 
whenpaidfor as advertisements at 1 *00 a line, under the head of ''Business 
and Personal.'* 

ALL reference to back numbers must be byvohtme and pa<je. 



Roaches. — On page 394, current volume, query No. 3 — " Is 

there any sure poison for roaches, that may be used without danger to 
children and domestic animals?" Being somewhat of an entomologist, I 
may be excused for stating that the Blatta, vulgarly called the cockroach, 
belongs to a genus of nocturnal orthopterous insects; these are prolific, 
laying masses of eggs, carefully wrapped all around. These hatch, and 
when the young scamps are no larger than ants, they will penetrate into 
boxes, chests, etc., through the smallest apertures, and enter upon their 
depredations. They speedily attain their full size, split on the back, and 
change their skin, but not their habits. Although they become winged, 
they seldom fly, trusting to their legs, which they use nimbly in their half 
adult condition. During the day they hide away in cracks or anything 
that will afford them shelter ; so soon as darkness comes on, they sally 
out in swarms. About a month ago, my attention was called to my 
kitchen and pantry. Going in with a light, I was astonished at the num- 
bers scampering and swarming into the corners, up to th<: ceiling, and on 
the walls, a legion of dark imps that hate the light. I thought I would ac- 
commodate the pestiferous creatures with a feast ; 1 accordingly mixed up 
a quantity of freshly burned plaster of pariB (gypsum, such as 1b used 
by dentists, etc., for making molds and ornaments), with wheat flour 
and a little sugar. ThiB I distributed, on shallow plates and box boards, 
placed it in the corners of the kitchen and pantry, and left them to their 
glory in darkness. In the morning I found they had eaten quite freely. I 
fed them for three nights in succession. The plaster and flour, somehow, 
Interferes with their intestinal canal, and gives them a costive habit, and 
spoils their appetite, I fancy. The short of the matter is, the roaches dis- 
appeared ; whether they died outright, or left In disgust, I will not under- 
take to say. One thing I know, however, they are scarce and far between 
on my premises juBt now. The remedy is perfectly safe and simple. Try 
it.— J.S.,of Pa. 

Cheap Battery. — There seems to be a great difference in 

the opinions of those that have given directions for constructing a cheap 
galvanic battery. I have made a great many experiments with, I guess, 
nearly all the forms of batteries, but I don't think that there is any cheaper 
or one that will give as little trouble as Daniell's sulphate of copper bat- 
tery. If the person that makes the Inquiry will go to any telegraph office, 
he can see one and learn all he wants to know about it; and if he cannot 
get a porous cup, he can use a common flower crock, with the hole In the 
bottom stopped with melted beeswax. The connections should be made 
with copper wire, as any other kind 1b soon eaten off.— A.E.T., of Ohio. 

Plating Britannia Metal. — J. F. (page 378) will succeed in 

platingBritannla and soft solder by first depositing a coat of copper on his 
soft metals, and then putting them in the cyanide solution.— D. G. P. , of 111. 

Refining Gold. — J. E. H. can refine gold by dissolving it 

in aqua regia, and then pouring off the solution from the precipitate. 
Add to the solution a filtered solution of copperas as long as a precipitate 
is formed. Decant and wash thoroughly. Digest In dilute sulphuric acid, 
and wash again, and you have pure gold. Melt in a crucible lined with 
borax, under carbonate of potash.— D.G. P., of 111. 

Turning Cone Pulleys. — Finish on cone as desired, and 

then turn one pulley of the other (small) cone; take two pairs of cal- 
lipers, and set them to the large pulley, on finished cone, and the small 
pulley (after it is turned to the desired size) on unfinished cone. Hook 
the jaws together, and mark their aggregate diameters on a rod with an 
awl or pencil. Now set one pair callipers to next smaller pulley on fin- 
ished cone ; hook them together as before, settheother pair to the mark, 
and turn the next pulley to the size of the latter.— G.L.B., of Pa. 

Speeding Pulleys. — Multiply the diameter of the pulley 

in inches by the speed that it runs, and divide by the pulley driven, and so 
on down. Or, if a given speed be required, multiply as above, and divide 
by the speed required, and the answer will be the size to give the pulley.— 
G. L. B.,of Pa. 

Cistern. — The best answer to the question of E. E. H. is 

that nothing but pure water should ever be put into a cistern ; and then, 
if properly constructed, it will remain " pure and fit to drink." If a cis- 
tern be merely an open vessel, especially of wood, and the accumulation of 
dirt on the roof is allowed to pass In with the water, no known substance 
thrown into the water will really " purify" it. This is a case where " an 
ounce of prevention Ib worth many pounds of cure. "— A.B. , of Mass. 

Chimney. — Every chimney will emit a " sooty odor," when in 

use, depending upon the character of the fuel: but it is aggravated If the 
chimney befoul. The most efficacious mode of cleaning out a flue, is to 
burn it out, which is always a safe operation if the chimney be properly 
constructed. Sweeping will help it, but 1b not as effective as burning, and 
beside costs something, while a flue can be burned out in a few minutes 
by putting an old newspaper or two into the bottom and applying a match. 
— A.B., of Mass. 

Preventing Rust. — For the benefit of G. R., query No. 5, 

June 24, 1 would suggest a solution of carbonate of soda to prevent the 
rusting of polished metals. The solution can be applied with a brush, or 
the metal can be submerged in it. The latter Is muchbetter. As a coating 
for iron or tin, that will effectually resist atmospheric action, and also 
acids, I would recommend Pierce's "stone surfacing composition."— 
L. P. B.,ofPa. 

Fixing Lead Pencil Marks. — If J. H. R. will breathe on 

his paper for a moment, after he has written with a lead pencil, he will find 
his lines will stay much longer, and be much darker.— W.E.D., of N. Y. 

Power to Drive Saw. — E. A. M. will find a thin saw will 

run easier than a thick one. The more teeth there are in the saw, the 
smoother it will cut, but variations in the number will not add to nor 
diminish the power required.— S. H. 

Black Copying Ink — Best Extant. — Take two gallons of 

rain water, and put into it X pound of gum arable, M pound brown sugar, 
\i poundclean copperas, % pound powdered nut galls. Mix, and shake oc- 
casionally for ten days, and strain. If needed sooner, let it steep in an 
Iron kettle until the strength is obtained.— E.G. A., of Minn. 

Noisy Gears. — I had in charge three pair of bevel gears, 30 
inches diameter, running 120 revolutions per minute. The driver had 
wooden teeth, and at a distance of 40 feet could not be heard. I lubri- 
cated with tallow and black lead, with a little oil added, to keep it soft, 
twiee a week, and they ran very well.— T.S., of Pa. 

N. & Co. — We do not believe exhaust steam, in passing 

through a pipe surrounded by shavings, would be likely to ignite the 
shavings. 

W. F. W. asks why is the bearing of a shaft or saw arbor 
called a journal? Because when it rotates, it is supposed to travel or go 
on ajourney, and take notes thereof— hence Journal. 

B. A. J., of Wis. — If thills are pivoted to a wagon below the 

line of draft, the horse lifts the load to some extent, and thus does not 
draw quite bo hard; but, as That he does not draw he carries, his work 
is just as hard, If not harder than it would be if the thills were pivoted 
higher. 



J, D. N„ of Ca. — A person acquainted with arithmetic can, if 

ordinarily intelligent, and willing to apply himself closely to study, make 
very fair progress In algebra without an Instructor. 

R. H., of Vt. — Like all other perpetual motion devices we 
have seen, yours has the trifling difficulty that it cannot be got.to work on 
Its own account. The reason 1b given in another column, in an article 
entitled " Mechanical Power and Specific Work. " 

B. G. C, of Ala.— -The unpleasant odor of gas stoves, arises 

from tbe permeability of the tubing, and partly from the products of com- 
bustion. The latter does not render the food cooked unwholesome, but 
the air is rendered more or less unfit for breathing, and of course deleteri- 
ous to health, unless good ventilation is secured. 

J. G., of .will find directions for building a cheap ice 

house on page 359. Vol. XXIII, of the Scientific American. 

W. J. B., of Dakota. — The principal objection to the Belgian 

system of wire cable towing is the difficulty in dealing with the slack, and 
keeping the cable in the center of the canal in rounding curves. 

T. H., of Mo. — If, as you say, you have been a reader of the 
Scientific American for six years, you ought to have learned from it by 
this time that there is no such substance as you inquire for. The old 
" sailor man " who tells you he can discover gold or silver, by attraction 
of divining^ rods or magnets, iB either self-deluded or is trying to delude 
you. 

G. V., of Conn. — Have received a large number of letters on 

the canal question, for publication, where the parties desired to put their 
inventions against a modest amount of capital. We have not room for 
yourB. 

A., of N. Y. — The information you seek will be partly found 
in Box's " Treatise on Heat." To find complete data, you will need to 
search through many different works relating to heat. 

W. B. W., of N. Y.— The IT. S. gold coins are alloyed with 
copper. 

J. E. W., of N. Y. — Brass scraps are remelted and used. They 

sell readily as old brass. Leather scraps are also utilized by a process you 
will find in another column. 



NEW BOOKS AND PUBLICATIONS. 



Hermes Mercurius Trismegistus ; his Divine Pymander 
Also, The Asiatic Mystery, The Smaragdine Table, and 
the Song of Brahm. Edited by Paschal Beverly Ran- 
dolph. 8vo, pp. 144. Boston : Rosicrucian Publishing 
Company. 1871. 
We are told in the preface ol this book that "the Divine Pymander, or 
Poemander, as it is now more commonly rendered, meaning ' shepherd of 
men,' comes from Egypt. It is not a child's book, nor a sectarian work, but 
it is a divine revelation." Further on it says: "In this book, though so 
very old, is contained more true knowledge of God and Nature than in all 
the books in the world, I except only Sacred Writ." The Rosicrucians who 
publish the book, say of themselves: " We claim to stand in the door of the 
dawn, within the cryptic portalB of the luminous worlds, and that the lamp 
that lights UBis Love Supreme! Unlike otherB, we do not recognize God as 
the Light— for this can be seen and known— but aB the Unfathomable Shadow 
the unsearchable Center, the impenetrable Mystery, the unimaginable 
Majeste— utterly past discovery— and who, as we approach, ever recedes, 
luring us through illimitable ageB and epochs, up the steep mountain of 
Achievement— the whole end of man's being— in which opinion we of course 
differ from all philosophies in Christendom." Then, to show what they 
mean by " achievement," they express the following very high opinion o 
three well known modern characters— " Men, for instance, like James G. 
Bennett, James Fisk, Jr., and B. F. Butler, beyond all cavil the three ablest 
men on this continent, in their respective spheres, and whoBe superiors in 
absolute individuality of character cannot, today, be found on earth; born 
kings of will, and intensity of purpose "—in fact, we suppose they represent 
the trismegistus, or thrice great Hermes of modern times. We have not 
room for more extracts, and can only say that philologists have pretty much 
come to the conclusion that no such person as Hermes ever existed, and that 
the twenty thousand books attributed to him are quite as apochryphal as 
the author himself. The presumption also is that the Rosicrucians never 
had more actual existence than the Pickwick Club. 

Good Selections. 

A paper covered 12mo, 165 pages. Containing selections in prose and 
poetry from our best authors. A capital book for students and lecturers. 
J. W. Schermerhorn $; Co, , publishers, 14 Bond street, New York. 



§tttnt ^mttitm attfl gottiqn latent*. 

Under this heading we shall publish weekly notes of some of the more promi- 
nent home and foreign patents. 

Office Indicator.— Lewis Burger, of Chicago, assignor of three fourths 
his right to W. S. Gobble, of Scottsville, 111.— A novel combination of parts* 
whereby the necessary routine information will be given to parties inspect- 
ing it when the office is closed or open, has a tiblet for orders, a small recep- 
tacle for business cards, a letter box, a clock dial, whose hands can be set to 
Indicate the hour at which the office is opened or closed, disks which display 
through appropriate apertures the day of week, month, and name of month 
respectively, etc. 

Milkmen's Signals.— Elisha Belcher Blake, of Tarrytown, N. Y.— This 
invention has for its object to furnish an Improved house or receptacle for 
the pitcher or other vessel in which the milk is received from the milkman, 
to protect said vessel from dust, dogs, cats, rain, etc., and obviate the neces- 
sity, of watching for the milkman, and which shall be so constructed as to 
sound an alarm when the door is opened. If no other benefit should be de- 
rived from this invention than the suppression of the unearthly Bcreech with 
which milkmen in New York and Brooklyn announce their arrival, the in- 
ventor must be hailed as a public benefactor. 

Apparatus for Steaming and Filtering.— John Murdock, of South 
Carver, Mass.— The object of this Invention is to provide convenient and 
simple means for performing various operations in and around the house- 
hold, and it consists in a receptacle elevated on legs, with a funnel shaped 
bottom and flanged top, whereby it is adapted for steaming substances 
smoking meat, Altering water, etc. Upon this receptacle is placed a cask 
in steaming food for cattle or In smoking meats. Filtering material is placed 
in the funnel in cleansing water. One or more casks or vessels maybe fit- 
ted to the stand, aa seen in the drawing, and used as occasion may require. 
In filtering or leaching, the purified liquid or lye is discharged through a 
pipe at the bottom. Steam may be Introduced through a pipe for cooking 
vegetables for feeding animalB. A small stove maybe connected with the 
funnel, in which sawdust or other combustible material may be slowly 
burned for smoking meat In a cask. All the operations referred to have to 
be performed on the farm, and great inconvenience has been experienced 
for the want of a suitable stand on which to support barrels or vessels for 
these purposes. By this stand the barrel is suitably elevated and supported 
and the processes named may be perf ormedin a convenient manner. 

Eye Balsam.— William Klingbell, of Champaign City, 111. , has invented an 
eye balsam, composed of various subBtances found in the U.S. Dispensatory, 
which, applied externally, in such proportions and at such intervals as will 
appear most adapted to the nature of each case, will, he claims, cure dis- 
eases and defects of the eye, especially those leading to or arising from 
, shqrt-sightedness, 
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Grate Bar.— William Muir, Archibald, and Pierce Butler, Carbondale' 
Fa.— These grate bars have a broad base and narrow top, with concave sides 
and oval top, and a deep longitudinal groove in the bottom ; they also have 
numerous transverse openings from the bottom up through the sides and 
part of the top, calculated to extend upwards considerably in the fuel to ad- 
mit the air freely to fine fuel, such as culm, sawdust, spent tan bark, and the 
like. 

Water Filter.— William Linton, Baltimore, Md.— This Invention relates 
to a Alter bo constructed that a large central chamber is provided for the 
reception of asbestos, which constitutes the filtering material used, and In 
which a smaller chamber is formed at each end of the cylinder or case, the 
same being divided by a scroll or spiral partition, so that the water takes a 
spiral course on entering and leaving the filter. Suitable nozzles are also 
provided for reversing the current of water and thus cleansing the filter. 

Soldering Furnace.— Andrew J. Burke, Baltimore, Md.— This invention 
consists In an apparatus whereby the soldering of the parts of a can together 
is effected, without the UBe of the hot iron, by causing the canB to gradually 
advance along a heated plate till the Bolder becomes melted, and then shov- 
ing the cans aside upon a cooler plate, where they remain till the solder 
cools, and the parts are thereby joined together. 

Tenoning Machine.— This is a machine for trimming tenons of wood, 
whereby, it Is claimed, much time is saved and the work is more accurately 
performed than It has hitherto been. It consists In a knife and adjustable 
guides in combination with a properly constructed frame. The machine is 
adapted to various kinds of tenons, but is especially useful in trimming 
spoke tenons. An adjustable guide supports the small end of the spoke 
while the Bides of the tenon at the other end are being trimmed. In trim- 
ming the sides of the tenon the main guide is adjusted so as to give the ten- 
ons the desired thickness. In being trimmed, the spoke is held firmly in the 
required position by two guldeB, one of which slides out and in or to and 
from the bed, and is varied as to hight by means of an incline. For trlm- 
mirg the edges of the spoke tenon, a flap or apron Ib adjusted or inclined to 
correspond with the disk of the wheel, and the knife will cut the edge of the 
tenon bo that it will fit the mortise in the hub and give the proper or desired 
dish to the wheel. The machine may be used in making wooden wedges, the 
flap in this case being adjusted to give the wedge the desired angle. An- 
drew C. McQuald, of Wenona, 111. , Ib the inventor. 

Seats for Stores.— Socket plates are affixed to the under side of the 
counter, in which brackets are fitted, which support the seats in such a way 
that both brackets and seats may be turned under the counter when not in 
use. Daniel Christian, of Chagrin Falls, Ohio. 

Propelling Boats bt Oars.— The oar is made in two parts, and the 
other portions of the device are so constructed that the rower may sit with 
his lace in the direction the boat is advancing, and at the same time feather 
his oars. The Invention of Thomas G. Prlngle, of New York city. 

Coal Scuttle.— The invention of Edgar Eltinge, of Kingston, N. T. , has 
for its object the Improvement of a shield or cover patented by him in 1866. 
It consists in a construction and combination of parts, designed to make the 
shield cheaper and more convenient. 

Attachment for Vacuum Cups.— This invention supplies an electro- 
magnetic or galvanic attachment for Dr. Hadley's vacuum cups and re- 
ceivers, patented in 1367, by the use of which an electric, galvanic, or mag- 
netic action is exerted upon the selected nerves,. and conveyed to any part 
of the nervous system, at the same time that an influence Is exerted upon 
the arteries, veins and lymphatics, when a vacuum is produced in said cups 
or receivers. William Amer, of Janesville, Wis., is the inventor. 

Silk Swifts.— John N. Stearns, of New York city.— The heads of the 
swift are made of sheet metal, of circular or other suitable form. The cen- 
tral axle is made also of sheet metal, tubular, and soldered to the centers 
of the heads. The projecting gudgeons, by which the swift is hung in the 
supporting frame, are rivets driven through the olates, so that their heads 
abut against the inner faces of said plates. They are retained in place by 
solder, and the central tubular axle is applied after the rivets have been 
secured, and covers their heads. The silk holders or rounds are of wire, 
and their ends are fitted through apertures in the end plates, and soldered 
to outer faces; or they may be laid over the edges of the plates and then 
soldered to their outer faces. It is claimed that by making a metallic swift 
in the manner specified, lightness, durability and cheapness are secured. 

Wrenches and Pipe Tongs.— James A. Morrison, of Brady's Bend, Pa., 
has invented a combined pipe tongs and wrench. The device consists of 
two handles, curved on one side of their pivot, and two curved serrated 
laws pivote :i thereto, in such a manner as to adapt them to hold tubes, etc. , 
whether true cylinders or not. The rear parts or handles of the levers or arms 
are made straight, and their forward parts are curved, so as to point toward 
each other, and upon them are formed tenons, which enter recesses in the 
convex Bides or backs of the curved JawB, to which they are detachably 
pivoted by short bolts and nuts, so that the said jaws may adjust themselves 
to objects of different sizes and shapes. 

Improvement in Construction of Cars.— The car is made mainly in 
tubular form and of sheet metal, except a supporting frame or platform. 
The latter Is composed of two long parallel beams tied together by cross- 
bars, and the body consists of an outer shell of sheet metal plates bent over 
T ribs, and an inner Bhelf, similarly fitted to the inner sides of the said ribs. 
The ribs rest at the ends on the timbers, and are firmly attached to them, 
and spring over from one to the other In a true circle. The ribs are ar- 
ranged as far apart as the width of the sheets which are joined thereto and 
secured by riveting or by any other means. A level floor stretches from 
side to Bide above the beams and rests thereon, and a curved plate Is sus- 
pended between the beams below the floor to form an air passage for ad- 
mitting air from the ends along under the floor, to rise up into the car 
through holes therein, and between the outer and inner shell. The inner 
shell is perforated for allowing air to enter between the two walls, above 
the contents, and to pass down and into the contents, when of grain orother 
like BnbBtance, through the perforations below the grain; or air may enter 
the spaces from below the bottom, the latter being supported above the 
beams and passages provided between it and the beams.— John E. Leeper, of 
Godfrey, 111., Is the inventor. 

Plow Attachment.— John T. Hovls, Clintonville, Pa.— This Invention 
relates to the combination with a plow of a vertically reciprocating cutter 
bar, similar to those used in mowing machines, the office of which is to 
sever such lodged and prostrate grass stalks, stubble, etc. , as may be In the 
line of the furrow, thus preventing the plow from clogging with such veg- 
etable matter, and alBO enabling It to turn the same under, so that it may 
rot, and thereby fertilize the soil. 

Magazine Fireakmb.— John L. Kirk, of Mattoon, 111.— This invention 
consists in the arrangement of certain devices to form one of the now nu- 
merous class of firearms which carry a magazine of ammunition in a cylin- 
der, composed of a cluster of barrels or tubeB, soldered or otherwise ias- 
tened together. The construction gives a very compact and apparently ef- 
fective arm . 

Grain Cleaner.— John H. Weaver, of Gap, Pa.— This is a new combina- 
tion of familiar devices in a fanning mill, or grain cleaner, whereby the In- 
ventor claims increased efficiency in separating wheat and other grains from 
chaff and other foreign bodies, such as straw, sticks, seeds, etc. 

Electro-magnetic Medical Apparatus.— This invention relates to sev- 
eral improvements in the arrangement of electric apparatus used for gener- 
ating electrical currents, which are to be applied to invalid and sick persons, 
for healing diseases. It consists in an improved arrangement of the battery, 
binding terminals, and adjustable magnets, and In a novel general combina- 
tion of parts, whereby a compact, safe, and portable apparatus is produced. 
Albert J. Steele, of Brooklyn, N. Y., Is the inventor. 

Harness Buckle.— Thomas Crakes, of Mishawaka, Ind.— This invention 
has for its object improvement In buckles, or fastenings, for various parts of 
harness for horses, etc., but more especially designed for coupling the names. 
The end parts of the buckle are made with hookB, or eyes, upon the outer 
ends, to hook into eyes, or rings, attached to the straps or hames to be con- 
nected. The other parts of the buckle are constructed to give a convenient 
and secure fastening. 



Revolving Firearms.— John L. Moss and Edward W. Johnson, of Col- 
umbus, Miss.— This invention has for Its object to facilitate the loading and 
shell extracting process in revolving rifles and pistols ; and consists, princi- 
pally, in the use of a rotary breech plate, which Is hung upon the base pin, 
bo that It will revolve, but not slide thereon, while the cylinder can freely 
slide, being connected with the barrel by keys. The breech plate has grooved 
supports for the cartridge head, and will retain the shells when the cylinder 
is carried forward, extracting them from the latter. 

Harvester Dbopper.— John N. Wallis and Theodore Wallis (assignors of 
one third of their right to Henry G.Wise), of Fleming, N.Y.— This invention 
has for Its object to furnish an improved attachment for harvesters, which 
shall be so constructed as to drop the grain in compact gavels at the rear of 
the body of the machine, entirely out of the way of the machine on Ub next 
round, and which Ib at the same time simple in construction and convenient 
In operation. The dropper consists in a Beries of parallel bars, or slats, attach- 
ed at their forward ends to a shaft, the Journals of which work in bearings in 
the framework. The framework Is extended back, with an inclination toward 
the rear of the body of the machine, and to its pivoted rollers, around which 
passes an endless apron. The endless apron ia driven from the mechanism 
of the reaper, and is designed to receive the gavels from the dropper, trans- 
fer them to the rear of the body of the machine, and drop them. The grain 
is transferred from the dropper to the endlesB apron by a beater, which con- 
sists of a series of Blightly curved fingers, attached to a shaft, the Journals 
of which work In bearings in the irame work. The fingers of the beater pass 
up between the slats of the dropper, lift the grain from said dropper, and 
transfer it to the endless apron. The throw or movement of the beater may 
be regulated as desired. A foot lever, operated by the driver, serves to throw 
the apparatus Into or out of gear. The harvester should be provided with a 
stop, to prevent the cut grain from falling upon the dropper while the grain 
upon said dropper is being transferred to the endless apron. 

Water Wheel.— This Invention has for its object to furnish an improved 
water wheel, which shall be so constructed as to overcome the lateral and 
centrifugal pressure that is wasted upon the rims and scrolls of most wheels, 
and thus produces no useful effect. Upon the interior surface of the outer 
sides of the buckets are formed curved flutes, shoulders, or offsets, the effect 
of which is to give the water a spiral direction, and distribute it equally over 
the discharge or reaction buckets, thus preventing the wheel from clogging, 
and relieving the scroll from the centrifugal and lateral pressure. George 
W. Leonard, of Middle Valley, Pa., Is the inventor. 

Side-hill Plow.— George W. Leonard, of Middle Valley, Pa. , has invent- 
ed a swivel, or side-hill plow, so constructed as to raise the top of the work- 
ing mold board to prevent It from clogging, and to enable it to turn a better 
farrow. It consists in the combination, with the double mold board, of an 
adjustable plate. Each edge of the forward part of the double mold board 
serves alternately as a share and as a cutter, as the double mold board may 
be turned to turn the furrow to the right hand and to the left band side of 
theplow. The division line between the two mold boards of a swivel or 
side-hill plow must necessarily be low, so that It does not properly turn the 
furrow sluice, and Is liable to choke and clog. To remedy this, the inventor 
pivots a plate to the upper part of the double mold board. The lower part 
of the plate is ao fo-med that when turned to either side it locks fast, and 
forms a continuation upward of the mold board of the other side, causing 
the plow to work much more effectively, turning a better furrow. 

Extension Shank for Boring Bits.— William S. Pattin, of Portsmouth 
Ohio, has invented an Improved means for locking a bit holder and bit, so 
that the latter will have no side play, but will tend to move constantly, 
without deviation, and in a perpendicular line, through the timber. If it be 
perceived to bind or work with unusual friction, a turn on a nut forces a 
sleeve upon the converging shank of the bit, and centers the latter in per- 
fect alignment with the stock. An extension shank is fastened in the bit in 
the same way as ordinary bits. The end of the shank is provided with a fas- 
tening dog for securing the bit. The sleeve is square inside, and from the 
screw thread the extension shank is square to the end to flt the sleeve. 
When the sleeve Is allowed to slide back on the extension shank, the fasten- 
ing dog, being pivoted loosely to the shank, falls back, and allows the end 
of the bit to enter. When the sleeve is forced up by the nut, the dog is in- 
closed by the sleeve, and a hook enters the notch in the end of the bit shank, 
while the end of the sleeve incloses the shank of the bit and firmly holds It 
in place. 

Furnace for Melting Orxsand Metals.— This invention relates to a 
new and important improvement in the process of melting iron in cupolas, 
or melting po s, which, it is claimed, has demonstrated its utility in actual 
use. It consists in allowing one or more currents of air to enter the cupola 
or pot above the tweers, during the process of melting, thuB supplying an 
additional quantity of oxygen to the carbon in the cupola, thereby convert- 
ing the carbonic oxide evolved Into carbonic acid, greatly increasing the 
temperature in the furnace by producing a more perfect combustion, and 
consequently more perfectly liquefying the iron. One or more pipes are in- 
troduced into the cupola, at any point above the tweers, and either above or 
belowthe feed door. Each has a funnel attached to It, the lower end of 
which extends to near the floor, or as low as may be found desirable. The 
upward rush of the gaaes In the cupola, produced by the blast below, causes 
a strong draft of air through the pipe Into the cupola, producing the results 
before stated. By this simple device it is claimed that the iron is rendered 
more fluid, its quality is Improved, and certain castings, which have hith- 
erto baffled the most skillful foundery men, are produced with the utmost 
ease, Bound and perfect in all respects. W. S. Wood, of Newtown, N.Y. , Is 
the inventor. 

Sash Lock.— This is the invention of Robert R. Ball, of West Meriden, 
Conn. It Is a simple, and at the same time effective, sash holder and lock. 

Water Gate.— William C. Hopwood, Fillmore, Ind.— This invention con- 
sists in the combination of a gate for water-course fences, with an iron rod 
stretched across the stream, either in one piece, or In as many different sec- 
tions as may be necessary, said rod being properly fastened at its ends to 
the banks of the stream, and, at as many Intermediate points as may be ex- 
pedient, to posts or stones in the bed of the stream. The gate aforesaid is 
also combined with braces, which, when the water is low, rest on the bottom 
of tne stream and keep the gate upright. 
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ISSUED BY THE U. S. PATENT OFFICE. 

FOR THE WEEK ENDING JUNE 27, 1871. 



Reported Officially for the Scientific American. 



SCHEDULE OF PATENT FEES : 

On each Caveat $10 

On each Trade-Mark $35 

On filing each application for a Patent, (seventeen years; $15 

On issuing each original Patent $30 

On appeal to Examiners- in- Chief $10 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) $15 

On an application for Design (fourteen years) $30 



For Copy of Claim of any Patent issued w ilhin 30 years SI 

A sketch from the modelor drawing, relating to such portion of a machine 

as the Claim covers, from ... . . $1 

upward, but usually at the price above-named. 
The full Specification of any patent issuedsince Nov. 20, 1866 at which time 

the Patent Office commenced printing them. SI "25 

Olflcial Copies of Drawings of any patent issued since 1836, we can supply 

at a reasonable cost, the price depending upon the amount of labor 

involved and the number of views. 
Full information, as to price of drawings, in each case, may be had by 

addressing 

MCNN & CO., 
Patent Solicitors. 37 Park Row. New York. 



APPLICATIONS FOB EXTENSION OF PATENTS. 



Pump.— J. D. WeBt, East Orange, N. J., has petitioned for an extension of 
the above patent. Day of hearing, September 13, 1871. 

Horse Power.- George E. Burt, of Harvard, and Abram Wright and Geo. 
F.Wright, of Clinton, Mass. , have petitioned for an extension of the above 
patent. Day of hearing. September 6, 1871. 

Bock Cutting and Drilling Machine.— William Plumer, Boston, Mass., 
has petitioned for an extension of the above patent. Day of hearing, Sep- 
tember 20, 1871. 

Hand Stamp.— T. J. W. Robertson, Washington, D.C., has petitioned for 
an extension of the above patent. Day of hearing, September 6, 1871. 



Value or Extended Patents. 

Did patentees realize the fact that their Inventions are likely lo be more 
productive of profit during the seven yeas of extension than the first 
full term for which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended foi seven years, for the benefit of the inventor, or of hishelrB in caBe 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the nventor, the assignees under the flrBt term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it Ib necessary that good professional service 
be obtained to conduct the business before the Patent Office. Fall informa- 
tion as to extensions may be had by addressing 

MUNN & CO., 3T Park Row. 



116,252.— Gun Lock.— J. Albright, Pleasant View, Mo. 
1 16,253. — Dividing Powders. — G. P. Allen, Woodbury ,Conn 
116,254. — Horse Hay Rake. — F. Andrews, Galesburg, 111. 
116,255.— Boiler.— J.F.Antisdell,G.W.Cronk, J. H. Haviland 

Janesville, Wis. 
116,256.— Gage.— Wm. E. Babcock, East Pembroke, N. Y. 
116,257. — Fastener. — A. G. Batchelder, Lowell, Mass. 
116,258. — Pattern Cutter. — J. Bean, Jr., Pent Water, Mich 
116,259. — Sectional, Boiler. — B. F. Bee, Harwich, Mass. 
116,260. — Bolting Flour. — L. G. Binkly, Baughman, Ohio. 
116,261. — Serving Rigging. — I. W. Bowden and J. D. Leach 

PenobBcot, Me. 
116,262.— Corn Siieller.— O. A. Bryhn, W. T. Farre, Mon 
treal, Canada. 

116,263. — Screw Machine. — A. Buckminster, Boston, Mass. 
116,264.— Tweer.— John Cappon, Rochester, N. Y. 
116,265. — Blower. — E. Carleton, Cape Elizabeth, Me. 
116,266. — Tempering Springs. — A. Cary, New York city. 
116,267. — Tempering Ovens.— A. Cary, New York city. 
116,268. — Curry Comb. — Jules Chaumont, Woodhaven, N.Y 
116,269.— Saw Frame.— W. Clerason, Middletown, N. Y. 
116,270.— Bolt Machine.— D. S. Coe, Pine Meadow, Conn. 
116,271.— Chair.— N., C. O., and A. Collingnon, Closter, N. J. 
116,272.— Head Light.— A. Collins, J. Hardy, Galesburg, 111. 
116,273. — Valve. — A.A.Common, Regent's Park,London,Eng. 
116,274. — Seasoning Wood.— S. Constant, Peekskill, and J. 
Smith, Brooklyn, N.Y. 

116,275. — Mechanical Firing. — S. Danks, Cincinnati, Ohio. 
116,276. — Pencil Sharpener. — S. Darling, Providence, R. I. 
116,277. — Ironing Board.— J. W. Davis, Reno, Nev. 
116,278. — Pulverizer. — G. P. De Yo, Groton township,Ohio 
110,279.— Dryer.— E. Drevet, New York city. 
116,280.— Egg Carrier.— W. Duchemin,Charlottetown,P.E.I. 
116,281.— Canal Boat.— W. T. Duvall, Georgetown, D. C. 
116,282. — Dredging Machine. — John Ebert, Chicago, 111. 
116,283.— Steam Generator.— N. T. Edson,New Orleans,La. 
116,284.— Vehicle.— Clark Elliott, Woodland, Cal. 
116,285. — Dynamometer. — James Emerson, Lowell, Mass. 
116,286. — Atomizer. — James J. Essex, Newport, R. I. 
116,287.— Safe.— John Farrell, New York city. 
116,288— Punching Mach.— D. A. Faulkner, Centreville,Cal. 
116,289.— Movable Standard.— W. D. Fink, Windsor, 111. 
116,290.— Ring Driver.— A. Fisher, Whitinsville, Mass. 
116,291— Flesh Fork.— Paul Fisher, Brooklyn, N. Y. 
116,292.— Lamp Burner.— S. W. Fowler, Brooklyn, N. Y. 
116,293.— Steam Engine.— S. B. Freeman, Ashland, Ohio. 
116,294.— Hot Air Register.— D'A.T. Gale,Fort Waynejnd 
116,295.— Lawn Mower.— H. R. Gard, Chicago, 111. 
116,296.— Lifting Jack.— E. R. Gard, Chicago, 111. 
116,297.— Spading Machine.— L. H. Gibbs, Brooklyn, N. Y. 
116,298.— Roasting Coffee.— J. W. Gillies, New York city. 
116,299.— Treating Coffee.— J. W. Gillies, New York city 
116,300.— Hay Elevator.— C. E. Gladding, Towanda, Pa. 
116,301.— Spindle.— D. P. Glines, Manchester, N. H. 
116,302. — Sash Balance. — Lewis Goodwin, Bangor, Me. 
110,303.— Sewing Machine.— T. Green, Brooklyn, N. Y. 
116,304.— Stereotype Mold. — Louis Guex, New York city 
116,305.— Shield.— C. S. Hall. Rochester, N. Y. 
116,306.— Show Case.— G. A. Hearn, Jr., New York city. 
1 16,307.— Clamp.-E . Hedge,Liverpo ol,T.H.Fleming,Canton,III 
116,308.— Wagon Bed.— S. Heffley, J. D. Pettit.Rochester.Ind. 
116,309.— Water Conductor.— L. B. Hill, Albany, N. Y. 
116,310.— Medical Compound.— M. Hoist, Memphis, Tenn. 
116,311. — Spring Head. — G. Hopson, Bridgeport, Conn. 
116,312. — Steam Engine.— John Houpt, Springtown, Pa. 
116,313.— Sleigh Propeller.— C. H. Hudson,New York city. 
116,314.— Plow.— Edwin Jennings, Candor, N. Y. 
116,315. — Mowing Machine. — S. Johnston, Brockport, N. Y. 
116,316.— Calendar Watch.— A. C. lonais, Chaux-de-Fond, 

Switzerland. 

116,317. — Journal Bearing. — A. F. Jon es, New York city. 
116,318. — Safety Pocket. — Elias Jones- Grand River, Iowa. 
116,319.— Ventilator.— N. Jones, Buffaio, N. Y. 
116,320. — Earth Closet. — W. A. Jordan, New Orleans. La. 
116,321.— Gas Regulator.— P. Keller, New York city. 
116,322.— Rubber Compound.— P. J. Kelly, New York city. 
116,323. — Punching Machine — C. Keniston Somerville,Ms 
116,324. — Furnace. — F. Kesseler, San Francisco, Cal. 
116,325.— Hand Truck.— T. F. Kiff, Fairbury, 111. 
116,326. — Faucet. — John Knoche, Cincinnati, Ohio. 
116,327. — Seed Planter. — Wm. Knowland and K. Collings, 
Henryville, Ind. 

116,328.— Flax Brake.— J. C. Kurtz, Wooster, Ohio. 

116,329.— Fence.— John A. Kvsor, Leon, N. Y. 

116,330.— Pan Lifter.— W. fl. S. Lawrence and C. I. Colla 

more, Bangor, Me. 
116,331.— Shuttle.— G. H. Lenher, Elizabeth, N. J. 
116,332.— Gang Plow.— M. Likes, MansBeld, Ohio. 
116,333. — Drying Machine. — J. O. Luther and Peter Staab, 

Grafton, Wis. 
116,334. — Stove Door. — D. N. Martin, Lawrence, Mass. 
116,335. — Lithographic Press. — C. C. Maurice, New York. 
116,336. — Piston Packing. — J. McAlonan, New York city. 
116,337. — Hot Air Register. — J.W. McGlashan, Montreal.C 
116,338. — Washer and Bleacher. — H. Monroe, Baldwins 

ville, N. Y. 

116,339.— Furnace.— H. Mooers, Chicago, 111. 
116,340. — Steam Engine.— C. Moore, New York city. 
116,341. — Brick Machine. — A. Morand, Leeds, England. 
116,342. — Paring Machine. — S. H. Morse,North Jay, Me. 
116,343. — Curtain Fixture. — B. Moser, Waltham, Mass. 
116,344. — Refrigerator. — C. E. Munros, Cambridge, Mass 
116,345.— Die.— W. Noble, Derby, Conn. 
116,346. — Scrubbing Brush — P. O'Brian, New York city. 
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116,347. — Bottle Stoppeb. — J. Park, Philadelphia, Pa. 
116,348.— Churn.— T. B. Parke, Downieville, Cal. 
116,349. — Gas Regulator. — C. C. Place, Boston, Mass. 
116,350. — Folding Lounge. — W. Prufrock, St. Louis, Mo. 
116,351. — Copying Apparatus. W. J. PurcelLNew York city. 
116,352.— Steam Engine.— W. Race, Lockport, N. Y. 
116,353.— Piston Head.— J. Rees, Pittsburgh, Pa. 
116,354.— Bed Bottom.— G. W. Robinson, Galesburg, 111. 
116,355.— Plow.— A. Roden, Mumford, Ala. 
116,356. — Thrashing Machine. — C. E. Roper, Canton, Ohio. 
116,357.— Steam Engine.— C. F. Roth. Osceola. Iowa. 
116,358. — Gaselier. — J. H. Seaman, Brooklyn, N. Y. 
116,359.— Gaselier.— J. H. Seaman, Brooklyn, N. Y. 
116,360.— Gaselier.— J. H. Seaman, Brooklyn, N. Y. 
116,361.— Cooling Bone Black.— C. H. Senff, New York city. 
116,362. — Water Meter. — J. C. Slaughter, New York city. 
116,363.— Firearm.— W. T. Snedden, Johnstown, Pa. 
116,364.— Firearm.— W. T. Snedden, Johnstown, Pa. 
116,365.— Heater.— G. B. Snider, New York city. 
116,366.— Tank.— H. F. and G. S. Snyder, Williamsport, and 

A. Snyder, Freeport, Pa. 

116,367. — Dowel Brad. — J. Sowle, Boston, Mass. 
116,368. — Pessary. — H. Spillman, New Orleans, La. 
116,369.— Seat.— D. I. Stagg, New York city. 
116,370.— Valve.— N. P. Stevens, Hopkinton, N. H. 
116,371.— Pipe Machine.— J. W. Stockwell, Portland, Me. 
116,372.— Die.— H. Thompson, Concord, N. H. 
116,373.— Cigar Box.— J. L. Thomson, Syracuse, N. Y. 
116,374.— Basket.— B. F. Tuthill, Chicago, 111. 
116,375.— Preserving Flowers.— P. T. Vining, Springfield, 

Mass. 

116,376.— Power Press.— T. B. Wait, Zena, Oregon. 
116,377.— Sapping Logs.— E. Webber, Gardiner, Me. 
116,378.— Guide Plate.— A. W. Webstet, Ansonia, Conn. 
116,379.— Fastening.— W. C. Wendell, Philadelphia, Pa. 
116,380. — Presser Foot. — J. Wensley, Philadelphia, Pa. 
116,381.— Lamp Support.— T. P. White, Bridgeport, Conn. 
116,382.— Brush.— J. L. Whiting, Boston. Mass. 
116,383.— Power Press.— M. G. Wilder, West Meriden, Conn. 
116,384. — Iron Folding Chair. — G. Wilson, Chicago, 111. 
116,385.— Vapor Burner.— G. H. Wilson, Mansfield, Ohio. 
116,386. — Latch Needle. — S. Woodward, Manchester, N. H. 
116,387.— Pruning Shears.— F. L. Yancey, Batavia. N. Y. 
116,388.— Plow.— C. M. Young, Meadville, Pa. 
116,389. — Sausage. — J. H. Zumstein, New York city. 
116,390. — Dressing Stone. — W. Adams, Edinburgh, G. B. 
116,391. — Twine Cutter. — J. Adt, New Haven, Conn. 
116,392.— Furniture Tip.— J. F. Akerstein, Chicago, 111. 
116,393.— Vessel for Oil.— G. W. Banker, New York city. 
116,394 — Steam Engine. — J. Banks, Port Blanchard, Pa. 
116,395. — Steam Engine. — J. Barnett, Fiedericktown, Ohio. 
116,396— Stove Grate.— M. R. Barr, Erie, Pa. 
116,397.— Car Coupling.— J. W.Barrett, Calhoun, Ga. 
116,398. — Barrel Head. — J. B. Barsaloux, St. Louis, Mo. 
116,399.— Street Lantern.— J. W.Bartlett, New York city. 
116,400. — Boot Heel. — H. H. Bigelow, Worcester, Mass. 
116,401. — Self-watering Vase. — W. M. Bingham, Henry 

Bemis, Rochester, N. Y. 

116,402. — Channeling Machine. — R.Blake, Fort Wayne,Ind. 
116,403.— Steam Trap.— J. H. Blessing, Albany, N. Y. 
116,404.— Spur.— J. C. Bohn, Allegheny City, Pa. 
116,405. — Turbine. — J. G. Boyland, G. Buchanan, Craw- 

f ordsville, Ind. 

116,406. — Lithographic Press. E. S. Boynton, Brooklyn.N.Y. 
116,407.— Steam Engine.— H. W. Adams, Philadelphia, Pa. 
116,408.— Ordnance.— B. Britten.Red Hill, England. 
116,409. — Coasting Wagon. — A. Brown, Springfield, Vt. 
116,410. — Solderer. — A. J. Burke, Baltimore, Maryland. 
116,411. — Hoop Skirt. — C. C. Carpenter, New York city. 
116,412. — Knife and Fork. — M. Chapman, Greenfield, Mass. 
116,413.— Friction Pawl.— W. R. Close, Bangor, Me. 
116,414. — Screw PROPELLER.J.Cochrane.Wall Township.N.J. 
116,415.— Safe.— T. Coltrane, Cedar Township, Iowa. 
116,416.— Lock.— A. W. Cram, St. Louis, Mo., W. B. Dunbar, 
Chicago, 111. 

116,417. — Rowing Machine. — W. B. Curtis, Chicago, 111. 
116,418. — Reamer. — J. K. Derby, Jamestown, N. Y. 
116,419. — Dining Table. — J.H.andL. Drane, Eminence, Ky. 
116,420.— Punching Machine.— J. Duff, Peoria, 111. 
116,421.— Saw.— J. E. Emerson, Trenton, N. J. 
116,422.— Fibearm.—S. Forehand, H. C. Wadsworth, Wor- 

116,423. — Discharging Naphtha. — T.Forstall,N,Orleans,La. 
116,424. — Sewing Machine. — F. H. Furniss, Waterloo, N. Y. 
116,425.— Cultivator.— W. C. Gaines, Salem, Va. 
116,426.— Stove.— R. Gass, Troy, N. Y. 

116,427. — Chair. — A. Gebhard, J. Blodan, Indianapolis, Ind. 
116,428— Plow.— S. J. Gillham, W. C. Taylor, and W. Stolle, 

Vandalla, 111. 
116,429.— Dial.— E. T. Gilliland, Cincinnati, Ohio. 
116,430.— Dial.— E. T. Gilliland, Cincinnati, Ohio. 
116,431.— Coupling.— H. C. Gilliland, Wellsville, Mo. 
116,432. — Scissors. — R. S. Gladwin, West Meriden, Conn. 
116,433. — Bottle Stopper. — C. Glover, New York city. 
116,434.- Stamp Canceller. — J. Goldsborough, 1 hila., Pa. 
116,435. — Loom Shuttle. — E. H. Graham, Biddeford, Me. 
116,436.— Engine.— W. A. Graham, Carlisle, Pa. 
116,437. — Let-off. — F. W. Graichen, Providence, R. I. 
116,438. — Grate. — A. Greenaway, H. J. Needham, New 

Albany, Ind. 
116,439.— Shoe Tap.— J. C. Hancock, Charlestown, and J. C. 

Richardson, and E. P. Richardson, Somervillc, Mass. 

116,440. — Ringing Hogs. — J. and G. Heesen, and H. Nyland, 

Tecumseb, Mich. 

116,441.— Fire Escape.— W. Henley, Chicago, 111. 
116,442. — Lubbicator. — J. Hodge, Harrison, N. J 
116.443. — Water Wheel. — O.J.Hodge, North Adams, Mass. 
116,444.— Stove.— H.T .Holmes, W.H.Priest, Little Falls, N.Y. 
116,445. — Water Gate. — W. C. Hopwood, Fillmore, Ind. 
116,446.— Plow.— J. T. Hovis, Clintonville, Pa. 
116,447.— Tile Machine.— J. B. Hughes, Terre Haute, Ind. 
116,448.— Tile Machine.— J. B. Hughes, Terre Haute.Ind. 
116,449. — Carriage Seat. — B. Hurlburt,Fort Wayne, Ind. 
116,450. — Gas. — E. Jones, Boston, Mass. 
116,451. — Galvanic Battery. — J. Kidder, New York city. 
116,452. — Door Lock. — J. H. Kinsman, Salem, Mass. 
116,453. — Lightning Rod. — G. S. Knapp, Winona, Minn. 
116,454. — Pump. — L. J. Knowles, Worcester, Mass. 
116,455.— Die.— W. W. Knowles, Plantsville, Conn. 
116,456.— Die.— W. W. Knowles, L. S. While, Plantsville, Ct. 
116,457. — Sifting Machine. — B. N. Lampman, Rutland, Vt. 
116,458. — Saw Mill. — F. Layaux, Monroe, La. 
116,459. — Flower Stand. — C. T. Lee, Taunton, Mass. 
116,460. — Detector. — L. L. Lee, Milwaukee, Wis. 
116,461. — Stretching Sit«k. — J.N. Leonard, Rockville, Conn. 
116,462.— Hair Dye.— J. S. Letord, Sedalia, Mo. 
416,463.— Filter.— W. Linton, Baltimore, Md. 
116,464.— Treadle.— A. D. Lufkin, Cleveland, Ohio. 
116,465.— Collar Cap.— A. P. Mason, Franklinville, N. Y. 
116,466.— Firebox.— W. L. .V ay, Philadelphia, Pa. 
116,467. — Folding Machine. — J. C. Mayall, Boston, Mass. 
116,469.— Hasp Lock.— W. C. McGill, Cincinnati, Ohio. 
116,470, — Roofing Felt. — J. B. Melvin, Lowell, Mass. 



116,471. — Harvester. — C. Miller, Lincoln, Pa. 
116,472.— Body Loop.— R. R. Miller, Plantsville, Conn. 
116,473.— Plier.— G W. Moore, Newark, N. J. 
116,474.— Cuke of Piles.— L. L. Moore, R. B. S. Whayre, 

Calhoun, Ky. 

116,475.— Car Axle.— Eliza D. Murfey, New York city. 

116,476.— Lamp.— T. North, Cincinnati, Ohio. 

116,477. — Desk. — H.B.Osborne, N.W.Hammon, Des Moines, I. 

116,478.— Bolt Cutter.-A. W.Owen, M.E.Lilley, E.Canton,Pa. 

116,479. — Ferrule. — J. L. Parker, Worcester, Mass. 

116,480.— Tile Machine.— Z. F. Parus, Baltimore, Md. 

114,481. — Sizing Coils — A. Pearson. Assonett, Mass. 

116,482.— Bracket.— N. B. Peck, Woonsocket, R. I. 

116,483. — Ventilator. — A. L. Pennock, Philadelphia, Pa. 

116,484.— Brick Machine.— J .F.M. Pollock, Leeds, G.Britain. 

116,485. — Cylinder Cock. — J. Porteus. Cincinnati, Ohio. 

116,486. — Shaft Protector. — A.S.Porter,N.Bridgewater,Ms. 

116,487.— Crank.— E. Quinn, Brooklyn, N. Y. 

116,488. — Washing Machine. — H. Richardson, Lyndon, 111. 

116,489.— Fuel.— E. H. Richter, Taunton, Mass. 

116,490.— Buck Saw.— E. M. Madden, S. D. Roberts, Middle- 
town, N. Y. 

116,491. — Boot Burnisher. — J. G. Ross, Philadelphia, Pa. 

116,492.— Trunk.— E. A. G. Roulstone, Boston, Mass. 

116,493. — Corn Planter. — A. Runstetler, Peoria, 111. 

116,494. — Rail Joint. — J. C. Rupp, Newark, Del. 

116,495. — Knife Sharpener. — J. J. Russ, Worcester, Mass. 

116,496. — Planing Machine. — J.J. Russ, Worcester, Mass. 

116,497.— Cloth.— A. Ruze,,Gaillon, France. 

116,498. — Woven Cloth. — A. Ruze, Gaillon, France. 

116,499.— Shuttle Guard.— J. Rycroft, L. A. White, Mill- 
bury, Mass. 

116,500. — Comb Cleaner. — A. Sahlstrom, Chicago, 111. 

116,501. — Egg DETECTOR.-A.Sahlstrom,P.Rohdin, Chicago,Ill. 

116,502.— Seesaw.— Sarah E. Saul, Brooklyn, N. Y. 

116,503.— Molding Machine.— C. Schilling, Pekin, 111. 

116,504. — Saccharine Liquid. — A. Schreiber, New York city. 

116,505.— Wagon Brake.— F.W. Schultz, Mt. Pleasant, Iowa. 

116,506. — Jewelry Case. — Julius Smith, Philadelphia, Pa. 

116,507.— Hoop Skirt.— T. S. Sperry, Chicago, 111. 

116,508.— Car Starter.— J. F. Stokes, Philadelphia, Pa. 

116,509. — Auger Bit. — James Swan, Sevmour, Conn. 

116,510.— Cravat Holder.— J. N. Thomson, N.Attleboro', Ct. 

116,511. — Chain Hook. — J. R. Thorne, Waldoborough, Me. 

116,512.— Mop Head.— Joshua Todd, Webster, N.Y. 

116,513.— Propeller.— C. E. Tripler, New York city. 

116,514.— Bed Lounge.— B. F. Walton, Philadelphia, Pa. 

116,515. — Treating Sewage. — R. Weare, Newcastle-under 

Lyme, England. 

116,516.— Table for Invalids.— T. N.Webb, Baltimore, Md. 
116,517.— Tool REST.-J.S.,A.N.,and O.Wheeler,Worcester,Ms. 
116,518.— Saddle Tree.— P. H. Wiedersum, New York city. 
116,519. — Saddle Tree. — P. H. Weidersum, New York city. 
116,520.— Sewing Machine.— C. H. Willcox, New York city, 

C. Carleton, Brooklyn, N.Y. 

116,521. — Sewing Machine. — C. H. Willcox, New York city, 

C. Carleton, Brooklyn, N.Y. 

116,522. — Sewing Machine. — C.H. Willcox, New York city, 

C. Carleton, Brooklyn, N.Y. 

116,523. — Sewing Machine. — C. H. Willcox, New York city, 

C Carleton, Brooklyn, N.Y. 

116,524. — Evaporating Pan. — J.B.Williams,Glastonbury,Ct. 
116,525.— Washing Machine.— G. L.Witsil, Beverly, N. J. 
116,526— Gate.— J. A. Wood, Crosswicks, N. J. 
116,527.— Hand Car.— M. E. Hastings, Salisbury, Md. 
116,528— Vehicle.— W. H. Keppel, H. Huffsey, Tiffin, 0. 
116,529. — Bed Bottom, etc. — C. Rich, Poughkeepsie, N.Y. 
116,530. — Medical Compound. — F. Baker, New York city. 



EXTENSIONS. 



Rake. — S. T. Lamb, New Albany, Ind. — Letters Patent No. 

17,685, dated June 30, 1857. 
Iron.— W. Kelly, Louisville, Ky.— Letters Patent No. 17,628, 

dated June 33, 1857 ; reissue No. 505, dated Nov. 3, 1857. 

Sawing Machine. — J. Haw, Hanover Co., Va. — Letters Pat- 
ent No. 17,626, dated June 23, 1857 ; additional improvement No. 314, 
dated July 26, 1859. 



Practical Hints to Inventors. 



MUNN & CO., Publishers of the Scientific American, 
have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves of their services in procuring patents, and many millions 01 
dollars have accrued to the patentees, whose specifications and claims 
have prepared. No discrimination against foreigners; subjects of all coun 
tries obtain patents on the same terms as citizens. 

How Can I Obtain a Patent ? 

Is the closing inquiry in nearly e7ery letter, describing some invention 
which comes to this office. Apositive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalties must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he isusually glad to seek the aid 
of persons experienced In patent business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. If tne 
parties consulted are honorable men, the inventor may safely confide his 
Ideas to them: they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure My Invention ? 



REISSUES. 



4,436. — Division A. — Refrigerator. — E. D. Brainard,Albany, 

N.T.— Patent No. 73,292, dated Jan.14.1868. 

4,437. — Division B. — Ice Chamber, etc. — E. D. Brainard, Al- 
bany, N. T.— Patent No. 73,292, dated Jan. 14, 1868. 

4,438. — Stovepipe Thimble. — C. A. Buttles, Milwaukee, 

Wis.— Patent No. 95,649, ^ated Oct.12, 1869. 

4,439. — Bessemer Steel. — H. Chisholm, Cleveland, Ohio. — 

Patent No. 114,109, dated April 25, 1871. 

4,440. — Lubricator. — H. Grogan, Flatbush, N. Y. — Patent 

No. 105,053, dated Aug. 2, 1870. 

4,441. — Glass. — E. Ingraham, Bristol, Conn. — Patent No. 

109,626, dated Nov. 29, 1870. 

4,442.— Brush.— R. King, Brooklyn, N.Y.— Patent No. 60,013, 

datedNov. 27, 1866. 

4,443.— Fluting Iron. — M. H. Knapp, Fulton, N.Y.^Patent 

No. 105,953, dated Aug. 2, 1870. 

4,444. — Imitation Braid, etc. — H. Loewenberg, New York 

city.— Patent No. 106,068, dated Aug. 2, 1 70. 

4,445. — Medical Compound.— D. Slade, Chicago, 111. — Patent 

No. 112,858, dated March21, 1871. 

4,446. — Grist Mill and Cotton Seed Huller. — J.W. Smith, 

Columbus, Ga.— Patent No. 114,215, dated April 25, 1871. 

4,447.— Producing Bulletins, etc. — W. Smith, H. D. Rog- 
ers, Cincinnati, O. —Patent No. 105,380, dated July 12, 1870. 
4,448. — Punching Press. — M. G. Wilder, West Meriden, 

Conn.— Patent No. 65,143, dated May 28, 1867. 

4,449. — Sewing Machine Guide. — Willcox &Gibbs Sewing 

Machine Co., New York city.— Patent No. 15,402, dated July 22, 
1856; extended seven years. 
4,450. — Wrench. — A. G. Coes, Worcester, Mass. — Patent No. 

27,090, dated Feb. 7, 1860. 



DESIGNS. 



5,041.— Swivel.— P. G. Beckley, Newark, N. J. 

5,042. — Basin Front. — Francis Boyd, Newburg, N.Y. 

5,043.— Shovel.— P. W. Groom, Philadelphia, Pa. 

5,044. — Garter, etc. — S. Houghton, Worcester, Mass. 

5,045. — Black Lead Block. — W, C. James, Plymouth, Eng. 

5,046. — Type. — Alexander Kay, Philadelphia, Pa. 

5,047. — Carpet. — John Magee, New York city. 

5,048.— Boring Machine.— C.E.McBeth,F. Bentel, F. Marge- 

dant, Hamilton, O. 
5,049.— Piston.— J. H. McGowan, Cincinnati, O. 
5,050. — Photographic Card Frame. — M.J.Rice,Boston,Mass. 
5,051. — Carriage Spring. — G. B. Robinson, Derby, Conn. 
5,052.— Bobbin Score.— John Salisbury, Scituate, R. I. 
5,053.— Buckle.— Louis Schindler, St. Peter, Minn. 
5,054.— Buckle and Ring.— F. A. Schultz, Mt.Pleasant,Iowa. 
5,055.— Jelly Glass and Cap.— J. H. Smith, D. C. Ripley, 

Birmingham, A. Kwoczalla, Lawrenceville, Pa. 
5,056.— Type.— Richard Smith, Philadelphia, Pa. 
5,057.— Alto-Relief.— Amos Van Wart, New York city. 
5,058, 5,059.— Floor Oil Cloth.— J. T.Webster, Yonkers, N.Y. 
5,060.— Surcingle Fastening.— M. Wessen ,Springneld,Mass. 
5,061 to 5,064.— Carpet Pattern.— G. C. Wright, New York. 

TRADE MARKS. 

351.— Clothing.— O. S. Baldwin, New York city. 
352.— Matches.— Bock, Genin & Co., New York city. 
353.— Writing Pen.— C. H. Clifton, Pittsburgh, Pa. 
354.— Lightning Rod.— S. J. Mitchell, St. Louis, Mo. 
355.— Whisky.— J. A. Monks & Sons, St. Louis, Mo. 

356.— Fire Extinguisher.— Northwestern Fire Extinguisher 

Co., Chicago, 111. & 

357.— Medicine.— E. R. Phillips & Co., Freetown, Mass. 
358.— Needle.— Robert J. Roberts, New York city. 
359.— Under Garments.— G.A.Whiting,C'»arlestown, Mass, 



This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows 
and correct: 

Construct a neat model, not over a foot in any dimension— smaller, h pos- 
sible— and send by express, prepaid, addressed to Munn & Co., 37 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as to 
its patentability, free of charge. Or, if you have not time, or the means at 
hand, to construct a model, make as good a pen and ink sketch of the im 
provement as possible, and send by mail. An answer as to the prospect of a 
patent will be received, usually, by return of mall. It Is sometimes best to 
have a search made at the Patent Office ; such a measure often saves the coat 
of an application for a patent. 

Preliminary Examination, 

In order to have such search, make out a written description of the inven- 
tion, in your own words, and a pencil, or pen and Ink, sketch. Send these 
with the tee of $5, by mail, addressed to Muss & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yonr improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the invention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New Fork. 

To Make an Application for a Patent* 

The applicant for a patent should furnish a model of his invention, if sus- 
ceptiole of one, although sometimes it may be dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredients 
of which his composition consists. These should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or- 
der of Munn & Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Re-issues. 

A re-issue is granted to the original patentee, his heirs, or the assignees o 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent tor 
each distinct part of the invention comprehended in his original application, 
by paying the requiredfee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co. 
37 Park Row, for full particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register thjlr designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country , may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and originaldcsignfor a manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of wool- 
en, sllK, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

European Patents. 

Munn & Co. have solicited a larger number of European Patents than 
any other agency. They have agen:s located at London, Paris, Brussels 
Berlin, and other chief cities. A pamphlet pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 



Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinion, and advice.no charge is made. Write plain; 
do not use pencil, nor pale ink ; be brief. 

All business committed to our care, and all consultations, are kept secret, 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and for 
pamphlets of instruction and advice, 
Address 

5ITJNN &, CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 



) 1871 SCIENTIFIC AMERICAN, INC. 



July 8, 1871.] 
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RATES OF ADVERTISING. 
Back Page - . - - l a OO a line, 
Inside Page - - - 75 cents a line 

for each insertion. 
Engravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 



INDUSTRIAL EXPOSITION. 



PROPOSALS 

FOB 

Engines, Boilers, Shafting, 
Hangers, and Couplings 
for the Cincinnati 
Industrial Expo- 
sition of 1871. 



PROPOSALS will be received for two or 
more Stationary Steam Engines, of not less than 16 
inches bore, and Boilers for same, Also, for four lines of 
Shafting, each 130 feet long, and 3 15-16 inches diameter, 
with CouplingB and Hangers complete, to be used for 
driving the machinery of Power Hall. All the proposals 
must be received on or before July 15th, and may include 
all or a part of the machinery herein specified. Full speci- 
fications will be furnished on application to the Commit- 
tee. 

Power Hall is 172 feet by 173 feet, and exhibitors will be 
furnished every facility to fully exhibit their machinery. 

The Exposition will open to the public on 6th Septem- 
ber, and close on 7th October. 

Address A. T. GOSHORN, 

Pres. Cin. Industrial Exposition, 
At Board of Trade Rooms, No. 4 Pike's Opera House, 
Cincinnati, Ohio. 



ROPER CALORIC ENGINE CO., 




124 Chambers street, 

MANBFACTirKERS OF 

Hot Air Engines, 

1, 2, & 4 HOESE POWEE. 

No Water Used t 

Cannot Explode 1 

No Insurance demanded:! 

Not Liable to vet oat oj 
order 1 

Requires no Skilled En- 
gineer ! 

Costs to ran 25 cents per 
day per horse power. 



C"1 IRCULAR SAW MILLS, PLANERS, 
J POWDER KEG MACHINERY, etc. , made by 

S. HEALD & SONS, Barre, Mass. 



THE SELF-SELLING SURFACE AND 
CLAPBOARD PLANING MACHINE. -In addition 
to improvements on Woodworth Surface Planer (see cut 
in Scientific American, No. 16, p. 246, Oct. 15, 1870), we 
now offer to the public the greatest improvement of the 
age. The machine is now so arranged that it can be 
changed in ten minutes, bo as to plane Clapboards as well 
as any machine especially made for that purpose. The 
advantage is apparent; it saves the room and expense of 
one machine. All who think fourorflve hundred dol- 
lars iB worth saving, call and examine our machine. 
When known, it will Bell itself. 

NEW ENGLAND MACHINE CO., 

by J. L. Perkins. 



Job Printer and Binder 

WANTED.— To come to Virginia. Compe- 
tent to turn out any and best kind of work. Ad- 
dress JOS. VAN HOLT NASH, Petersburg!!, Va. 



A WORLD'S ADVERTISING MEDIUM.— 
BELKNAP'S ORNAMENTAL ADVERTISING 
FOUNTAIN. — Patent Just allowed, and the Inventor 
ready to sell rights to advertising firms, or erect them in 
cities, on shares. Will also form stor-k companies. For 
nil particulars, enclose stamp, and address 

J. O. BELKNAP, Lock Box 824, New OrleanB, La. 



F 



OR SALE.— One new Boring Mill, with 
counter Shalt and hangers; table swings 48 inches. 
Inquire of A. H. MANCHESTER, Jk., 

Prov. Brass Foundery, Providence, K. 1. 



L& J.W.FEUCHTW ANGER, 55 Cedar St., 
• New York, Chemists, Importing and Manufactur- 
ing. Sillieates of Soda and Potash, Soluble Glass In all 
forms, Steel and Glass Makers', Potters' and Enamelers' 
Materials, Pure Metallic Oxides and Metals, Hydrofluoric 
Arid. All artciles of the beat quality, and orders prompt- 
ly attended to. Publishers of Treatises on ''Soluble 
Glass," " Gems," and " Fermented Liquors. " 



THKPERFECTLUBRICATOR 



A sure preventive ot and cure lor hot journals 
Has ten timeB the lubricating quality ol'any oil 
_ 4000° F. ,50" below zero, acids or gases do not 
laffect or change its wonderful, unique nature. 
1 Formson bearing surfaces a glaze of unequal- 
led smoothness, which economizes power 20 per 
Jet.; reduces friction toaminimum, and prevents 
■heat, wear, strain, and repairs of machinery. 
. S end for envelope sample and circular to 
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BENT, GOODNOW & CO., 
Boston, Mass. , Publishers of " PATENT STAR," 
sell Patent Rights and goods of all kinds. Orders solicit- 
ed. AGENTS WANTED. 
B3?~Send stamp for copy. 



Portable & Stationary 

Steam Engines 

AND HOISTING ENGINES. A good ar 
tide at low prices. Every machine warranted 
Send for descriptive Price List. 

H. B. BIGEIiOW <fc CO., 

New Haven, Conn* 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat. Send for a Circular, J. E. BUERK, 

Pi O. Box 1,057 Boston^M ass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



THE NEW YORK 

(VIADUCT) 

RAILITAYJOMPAIY, 

DIRECTORS : 



Alexander T, Stewart, 
William M. Tweed, 
August Belmont, 
Charles A. Lamont, 
James F. D. Lanier, 
Franklin Osgood, 
Wm, Butler Duncan, 
John J. Bradley, 
Charles L. Tiffany, 
William R. Travers, 
Joseph Seligman, 
Richard B. Connolly, 
Henry 



A. Oakey Hall, 
John Jacob Astor, 
Peter B. Sweeny, 
Levi P. Morton, 
Hugh Smith, 
William T. Blodgett, 
Richard O'Gorman, 
Jose F. Navarro, 
Henry Smith, 
Edward B, Wesley, 
Manton Marble, 
John Taylor Johnston, 
Hilton. 



HENRY HILTON, 

President, 

HUGH SMITH, 

Vice-President. 

W. BUTLER DUNCAN, 

Treasurer. 
EDWARD P. BARKER, 

Secretary. 

By the authority of the Board of Directors of THE 
NEW YORK RAILWAY COMPANY, and In conformity 
with the terms of the Act of Incorporation In that re- 
spect, the undersigned, Commissioners on Stock Sub- 
scriptions, give public notice for and on behalf of the 
Directors, and of such Company, that Books of Subscrip- 
tion for the Capital Stock thereof, will be opened on 
WEDNESDAY, THE TWENTY-EIGHTHDAY OF JUNE 
Instant, at the following places in this city, viz :— 

At the Banking House of 
DUNCAN, SHERMAN & CO., 

No* 11 Nassau street. 

At the Banking House of the 
BANK. OF THE METROPOLIS, 

No. 31 Union square. 

The Company is authorized to construct two Viaduct 
Railways, or branches, through the City of New York, on 
the east and west sides thereof, frorx a common starting 
point at or near Chambers street, between Broadway 
and Chatham street; also, across the Harlem River 
and through Westchester County ; with power to build 
additional lines of railway, or branches, from time to 
time, In any part of the City or Westchester County. 
The property acquired by the Company is exempted from 
taxes and assessments (hiring the period allowed for the 
final completion of the railway in the city. The Mayor, 
Aldermen, and Commonalty of New York are authorized 
and directed, with the approval of the Commissioners of 
the Sinking Fund, to subscribe for five millions of 
dollars of the stock of the Company, whenever one 
million of dollars thereof has been subscribed for by 
private parties. This conditional amount of stock has 
been wholly subscribed for and taken by the Directors of 
the Company. On the completion of either of the lines 
of railway to the line of Westchester County, the Super- 
visors of that County are authorized to issue the bonds 
of the County to such amount as the Supervisors shall 
deem expedient, to aid in the construction and extension 
of the railway in and through that County. For the 
proper equalization of the interest of shareholders who 
may subscribe and pay in moneys at different times, the 
Directors are authorized to Issue scrip for Interest on 
such payments, payable out of the earnings. 



THE TERMS OF SUBSCRIPTION will be as follows :- 

TEN PER CENT of the amount of Stock subscribed for 
to be paid In cash at the time of subscription. The resi- 
due to be paid as called for by the Board of Directors, on 
a notice of thirty days, but no call at any one time to ex- 
ceed ten per cent. 

Scrip for interest, at the rate of seven per cent per an- 
num, will be Issued by the Company, payable out of the 
first earnings of the Railway, on all installments paid on 
Stock subscribed for within thirty days after the Sub- 
scription Books shall be opened. 

The Company reserves the right to close the Subscrip- 
tion Books at any time after the twenty-ninth day of 
July, 1871. 

By order of the Board of Directors. 

Alex'r T. Stewart, ) commissioners on behali 
John Jacob Astor, > of tne Company. 
Levi P. Morton, ) r 

New York, June 16. 1871. 



FOOT LATHES, 

And all kinds of small Tools. Illustrated catalogue free. 
GOODNOW & WIGHTMAN.23 Cornhill, Boston, Mass. 



STEEL CASTINGS 

TO PATTERN; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE, 

HNorthStiBt., Phila.; 42 Cliff St., New York. 




LeCOTINT'S PATENT 

LatheDocs&Clamps, 

Of both Iron and Steel. 

L<eCoant*B Patent 
EXPANDING MANDBEL, 

For use iu the Lathe. 
Send for latest Circular. 
C. W. LeCOUNT, 
South Norwalk, Conn. 




$10 from 50 cts. 

-i O SAMPLES sent (postage paid) for Fifty 
A -m Cents, that retail easily for Ten Dollars. 

B. L. WOLCOTT, No. 181 Chatham Square, N.T. 



THE HYDRAULIC ROTARY GOVERNOR 
gives to turbine wheels, under any per cent of vari- 
ation, Bpeed equal to steam power. "Warranty unlimited. 
Address J. S. ROGUES, Te., 19 Johnst>. Boston, Mass, 



RECEIVER'S SALE 

OP 

Engines, Boilers, Tools. Ma- 
chinery, Patterns, etc., 

AT 

THE NOVELTY IRON WORKS, 

Foot of East 12th street, New York city. 

BENJ. P. FAIRCHILD, Auctioneer, will sell 
at public auction, commencing on Thursday, the 
6th dav of July. 1811, at 10 A.M., the balance of the stock 
of the Novelty Iron Works, consisting of one low pressure 
Beam Engine, 30 inch by 5 feet stroke, with Tubular Boil- 
er; one low pressure Pendulum Engine, 12 inch by 14 inch 
stroke, with Locomotive Flue and return Tubular Boiler ; 
Lathes, Boring Mills, Slotting Machines, Riveting Ma- 
chines, Boiler Makers', Blacksmiths', and Founders' 
Tools; Cupolas, Cranes, Pulleys, Shafting. Hangers, Pat- 
terns, etc. Also, two Stevenson's TurbineWater Wheels, 
Winches In diameter, Brass Buckets, Cut Gearing, etc. 
Also, the celebrated Steam Crane on the dock; length of 
nb'Iufeet, lifts 50 tuns. Also, one of the Engines from 
he steamer North Star, suitable for coasting or towing 
steamer ; cylinder 60 inches by 10 feet stroke. 

By order, JNO. S. SCHULTZE, Receiver. 

Catalogues sent. Address 

BENJ. P. FAIRCHILD, No. 9 Beach St. 
JNO. S. SCHULTZE, Receiver, 

No. 745 East Twelfth St. 



Andrew's Patents. 

Noiseless, Friction Crrooved, Portable, and 

Warehouse Holsters. 
Friction or Geared Mining & Quarry Holsters. 
Smo ke-BurninR Safety Boilers. 
Oscillating Engines, Double and Single, 1-2 

lOO-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallons 

Rer Minute, Best Pumps In the World, pass 
I ud, Snnd, Gravel, Coal, Grain, etc., with- 
out injury. 
All LUrht, simple, Durable, and Economical. 
Send for Circu Iars. 

WM. D. ANDREWS & BRO. , 

414 Water street, New York. 



1832. SCHENCK'S PATENT. 1871 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. Y.. and 118 Liberty St.. New York. 



PATENT BAHDSAW MACHINES 

Of the moat approved kinds, 
of various sizes, to saw bevel 
as well as square, without in- 
clining the table, by F I RST 
& PRYIBIIi, 452 to 456 
Tenth ave.. New York. Price 
$250, $275, $350, and $400. At 
present (Oct. 16), there are in 
operation, in this city alone, 
88 of our machines. Send for 
circular. Manufacture, also, 
an improved saw-filing ap- 
paratus; price, $30. Have 
also on hand a large stock 
of best Fkkhch Bandsaw 
Blades. 




NORWALK IRON WORKS, 

SOLE PROPRIETORS and Makers of the 
Norwalk E tvine and Earle Steam Pump, Stationa- 
ry and Port-ib 'Engines, Direct Acting and Balance 
Wheel Stea^. P mips, Air and Vacuum Pumps. 

Siicsroom, 183 Center street, New York. 



The New Wilson Under-Feed. 

THE BEST & CHEAPEST 
FIRST CLASS SHUTTLE 
SEWING MACHINE 
IN THE WORLD. 
.Warranted f orflve years, 
I Hand the warranty indem. 
gnificd by a capital of half 
I 2a million of dollars. 
, gAGENTS WANTED 
pin unoccupied territory. 
i M For particulars address 

i"" Wilson sewingMacMne Co. 

jo Cleveland, 0.; St. Louis, 

[SMo.; Providence, R. I. ■ 

»g Philadelphia, Pa.; Bos: 

ton, Mass. ; Pittsburg.Pa. 

Louisville, Ky.; Cincinnati, 0.; Indianapelis, lnd.; 

Memphis, Tenn- Chicago, III.; Milwaukee, Wis.; 

Toledo.0.; Albany, N.Y.; St. Paul, Minn.; Rich. 

mond.Va.; Montgomery, Ala.; New Orleans, La.; 

Galveston* Houston,Tex.; San Francisco, Cal.; or 
No. 707 BROADWAY, NEW YORK 




FREAR composition stone, 

FOR House Fronts, Docks, Piers, Culverts, 
Wells, Fountains, and all huildingpurposes; harder, 
more durable, and 100 per cent cheaper than natural stone. 
For supply of same, or right of manufacture f orCoun- 
ties or States, apply to CHARLES W. DARLING, 

Secretary of N. Y. Freer Stone Co. . 
1238 Broadway, New York. 



P. BLAISDELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson St. , Worcester, Mass. 



$290 



For 1st class Piano. Sent on trial. No 
agents. Address U.S.Piaso Co., 645 B'way.N.Y 




THE AMES IRON 
WORKS. — Portable En- 
gines, S to 40 H. P.'; Circu - 
larSawMillB.Vertical and 
Horizontal StationaryEn- 
gines and Boilers, Hoist- 
ing Engines, Burr Mills, 
Wood and Iron Working 
Tools. Send for valuable 
information to 

EDW'D P. HAMPSON, 
88 Cortlandt St., 

New York. 



MACHINISTS. 

Illustratca Catalogue and Price List of all kinds of small 
ToolB and Materials sent free to any address. GOODNOW 
& W I GHTMAN, 23 Cornhi ll.Boston, Mass. 



Gear's Variety Molding 

Machine is the best in the world. Send for Circular. 

A* S. *fc J. Gear & Co.» Boston, Mass. 

jy CAUTION. —It is an Infringement to use the N. Y. 

V. Machine anywhere exceptiuNew York. TakeNotice. 

We mean busines s. 

POTTERY WARE MACHINES, for mak- 
ing Stone, Earthen, and White Ware. Machines 
and Patent Rights for Bale. Apply to 

LINTON & CO.. Baltimore, Md. 
The right forMassachusetts disposed of. 



THOMSON'S PATENT 

BO AD STEAMER. 

THE only locomotive that will haul heavily 
loaded trains on ordinary American roads. Saves 50 
per cent over horses, and does not injure the roads. Also 
adapted for plowing by direct traction. 

Canbe seen in operation near New York. Open for 
competition with any other Road Engine. 

For full particulars, address the Sole Manufacturer in 
America, D. D. WILLIAMSON, 

P. O. Box 1809, or 32 Broadway, New York city. 
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ANTED. — Gun and Cartridge Machinery 
of all kinds, new or second-hand. Address 
INCHESTER REPEATING AKMS COMPANY, 
New Haven Conn. 




BABCOCK & WILCOX'S 
TTJBULOUS STEAM BOILER 

Has the following advantages: 

Safety from explosion. 

Economy of fuel. 

Perfect circulation. 

Saving of cost and time In repairs. 

Perfectly dry steam. 

Accessibility of all parts for cleaning, Inside and out. 

Ease and economy of transportation. 

The following are some of the parties who have these 
boilers in use : 

Calvert Sugar Refinery, Baltimore, Md 500H.P 

Wood, Weeks & Co., " " " 600 »• 

Bridgewater Paper Co.. Chester, Pa 120 " 

Jonathan Tyson " " Woodville,Pa 50 " 

D. Trainer & Son, Cotton Mill, Linwood, Pa 100 " 

Henry Caloman Saw Mills. So. Bethclam.N.Y 50 «« 

BeardBleeNickel&M'f'gCo.,NickelPlaterB,N.Y.50 » 
BABCOCK & WILCOX, 
Builders of Steam Engines and Boilers* 
44 CourtlandBt. , New York. 

ArPTC SAFETY HOISTING 

\) X Ik) Machinery. 

OTIS, BROS. & CO. 

No. 348 BROADWAY. NEW YORK. 

T>TTT\TT>Q —For Description, Price 
JL VJ irJLX 0« Lists etc., of the Best Centrifu- 
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U wrought 

IRON 

Beams & Girder s 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our Improved Wrought-lron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so oblectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co.,Union Iron Mills, Pittsburgh, Pa 

AND SAW MILL.— Do work of 3 men. 
Rip 3-inch lumber with ease. Thousands in use. 
Agents wanted everywhere. WM. H. HOAG, 

32 Cortlandt St. , New York. 



THE CELEBRATED 

Cold-rolled Shafting. 

THIS Shafting is in every particular superior 
to any turned Shafting ever made. It is the most 
ECONOMICAL SHAFTING to buy, being so very much 
stronger than turned Shafting. Less diameter answers 
every purpose, causing a great saving in coupling, pul- 
leys and hangers. It is perfectly round, and made to 
Whitworth Gage. All who give it a trial continue to use 
it. exclusively. We have it In large quantities. Call and 
examine it, or send for price list. 
Address GEORGE PLACE & CO., 

126 and 128 Chambers St., New York. 



N. T. Machinery Depot. 

(^ EORGE PLACE & CO., Manufacturers and 
VJT Dealers In Wood and Iron Working Machinery, ot 
every description, Stationary and Portable Engines and 
Boilers, Leather and Rubber Belting, and all articles 
needful in Machine or Railroad Repair Shops. 126 and 
128 Chamber St. . New York. 



Sturtevant Blowers. 

THESE are in every particular the best and 
most perfect Blower ever made. A full assortment 
of every size on hand, ready to deliver. 

Address GEORGE PLACE & CO., 
126 and 128 Chamber St.. New York. 



MACHINISTS' TOOLS, at greatly reduced 
prices. Also, some Woodworth Planers and Sec 
land Tools. 97 to US R. R. ave. , Newark, N . /. 
E. &, R. J. GOULD, successors to Gould Ma^nlne Co 



C CINCINNATI BRASS WORKS. — Engi- 
J neers and Steam Fitters' Brass Work, Best Quanta 
at very Low Prices. F. LUNKENHEIMER.Prop'r. * 



the 

>— « LY SEWING MACHINE." Thfs'Machine'wTll stitch, 
' T hem,fcll, tuck,qullt,cord,bind,braid and embroider 

■^*3 in a most superior manner. Price, only_$15. Fully 
i licensed and warranted for five years. We will pay 
! $1,000 for any machine that will sew a stronger, 

ft more beautiful, or more elastic seam than ours. It 
^,^ makes the " Elastic Lock Stitch. " Every second 
7^7 stitch can be cut, and still the cloth cannot bepulled 

• *~~^ apart without tearing It. We pay Agents from $75 
p=3 to $250 per month ana expenses, or a commission 
^^ from which that amount can be made. Address 
c,= SECOMB & CO. , 

^^. Boston, Mass. ; Pittsburgh, Pa. ; St. Louis, Mo. 

C^ Chicago, 111. 



BURDON IRON WORKS.— Manufacturers 
of Pumping Engines ior Water Works, High & Low 
Pressure Engines, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hydraulic 
Presses, Machinery in general. HUBBARD & WHITTA- 
KER, 10 Front St., Brooklyn. 



MACHINERY,! 



NEW and id-HANS.- 

Send for Circular. Chas.PLACE 
" CO., 60 Vesey St. , New York. 



Agents/ Bead This! 

TX7E WILL PAY AGENTS A SALARY OP 
f V $30 per week and expenses, or allow a large 

commission, to sell our new and wonderful inventions. 
AddresB M. WAGNER & CO., Marshall, Mich. 



WOOD- WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardson s Patent Improved Tenon Machines. Nos. 34 and 
26 Central, corner Union st. , Worcester, Mass. 

WITHERBY RUGG, & RICHARDSON. 



Tanite Emery Wheels 

AND GRINDING MACHINES. 
S. A. WOODS, General Aeent. 

Machinery Depot. D 1 Liberty st. , New York. 



RAILROAD MEN find all the latest railroad 
news, descriptions and illustrations of railroad im- 
provements, also articles on railroad management and 
engineering, by practical railroad men, in the Railroad 
Gazette, 72 Broadway, New York, and 112 Madison st. , 
Chicago. Four dollars a year ; ten copies f or $ 35 ■ 40 copies 
for $120. Sent with Engineering, the great English lour- 
nal, for one y ear, $13. 

A MONTH— Horse and outfit fur- 
nished. Address NOVELTY CO. , Saco, Me. 



$375 



$250 - 

Samples, free. S. 



A MONTH easily made with Stencil 
and Key-Check Dies. Secure Circular and 
". M. SPENCER, Brattleboro, Vt. 



ALLCOTT'S LATHES, for Broom, Hoe, and 
Rake Handles^ lor sale by 

L. W. POND, 98 Liberty st; New Tort, 
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Advertisements will be admitted on thispage at the rate of 
£1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement, as the letter-Dress. 



Baxter Steam Engine, 

From 2 to 10 Horse Power, is made by 

COLT'S ARMS CO., 

OF HARTFORD, CONN., 
By Special Tools and Machinery, 

AND in point of Mechanical Construction 
TS UNEQUALLED. 

The combination, in 
compact form, of the 

best known principles 
of Steam Engineering, 
gives a resulting econ- 
omy never before real- 
ized in either Steam or 
Hot Air Motors. 

We fully guarantee 
them more simple, 

SAFE, DURABLE, and 

economical, than any 
small power Engine in 
the world. 

EXPLOSIOK IMPOSSI- 
BLE—NO extra Insur- 
ance to pat. A 1 un- 
dred of them are now 
in use in different parts 
of our country, from 
Maine to Louisiana, and from New York to Ut h, and to 
all of the owners we have full liberty to refer. 
For Circular and Price List address 

THE BAXTEE STEAM ENGINE CO., 

IS Park Place, New York. 

WM. D. RUSSELL, Pres. 
PETEE T. SPEER, Treas. 




FOR SALE.— The Star Foundery and Ma- 
chine Shop, corner of Clinton and Van Buren streets, 
Chicago, 111. , is offered for Bale at a great sacrifice. The 
establishment^ in complete order, with capacity to work 
125 men. Craves, Cupolas, Core Ovens, Patterns, Flasks, 
and Tools, one 18 H.P. Engine and Boiler, Blowers for 
orglng and melting, three Engine and one Drill Lathes, 
one Pattern Lath^ and two Drill Presses, Vises. Anvils, 
and Machinists' Tools, Shafting, Pulleys, Belting, etc. 
The ground leaBe very favorable. For particulars, call 
upon or addreBS K. K. JONES, Assignee, 

195 Randolph street, Chicago, 111. 



A. S. CAMERON & CO., 

ENGINEERS, 

Works, foot of East 23d 
street, New York city. 

Steam Pumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 




UNION 



Spoke Works. 

SPOKES, RIMS, AND PLOW HANDLES. 
All goods warranted seasoned, and of the best 
quality. JOHN G. DAVIS & SON. 

Southwest cor.of Leonard andOttersts., Philadelphia. 




Vertical & Horizontal 

CORN MILLS. 

BO- inch grinds 30 bus. per hour, 
and 20- in. 15. Price 8280 and $140. 
EDWARD HARRISON", 
New Haven, Conn. 



B 



EST PORTLAND CEMENT, for manu 
factoring artificial stone. 

L. JAFFE, 1193 Broarlway. 



CA*!?S 



(IbKliiS Cuts, burns, Wounds, and all dis- 
) orders ot the Skin. Recommended by Physicians. 
Sold by all Druggists, at 25 cts. JOHN F. HENRY, Sole 
Pro prietor, 8 College Place, New York. 

U1LD1NG PAPER 

OF THREE GRADES. 

TARRED SHEATHING, 

For outside oi Studding, nnder Clapboards. 
A non-conductor of cold, heat, and dampness, 
PREPARED PLASTERING BOA RD. 

a cheap and perfect substitute for lat and 
plaster ; makes a smooth, warm, and substan- 
tial w 1, at less than half the usual cost. 
DOUBLE THICK ROOFING 
and Quartz Cement, make a good water and 
lire -proof roof, for less than |3. 50 per square. 
Sample and Circulars sent free, by 
ROCK RIVER PAPER CO., 

Chicago ; or 
B. E. HALE, 

22 & 24 Frankfort street, N. Y. 
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EO. W. READ & CO., 

MANUFACTURERS AND IMPORTERS, 



FANCY WOODS & BOARDS, 

Have in store the finest assortment ever seen, particularly 

FRENCH VFNEERS, HUNGARIAN ASH, ETC. , 
to which they it > tte the particular attention of the trade. 
Send for catalogue and price list. 

For SALE, one of the best and largest VENEER CUT- 
TING MACHINES in the country. 

170 and 1T2 Centre St., New York. 
Factory. 186 to &W Lewis st. 



•trademark Union Stone Co., 

Patentees and Manufacturers of 
.ARTIFICIAL STONE & 
\ EllliUV WHEELS, 

I and Artificial Stone and Emery Wheel 
* Machinery and Tools, a nd for circu- 
lar. 32 Peinberton Square* 

BOSTON, MASS, 




Pratt's Astral Oil. 

First Premium and Diploma 
at American Institute Fair ,1869 and 
1870, for SAFEST and BEST 
ILLUMINATING OIL. Oil House 
of CHAS. PRATT, N. Y. 
Established 1770. 



SAFES 



MARVIN&CO.'S 

ARE THE 

■ BE S T. 

363 BROADWAY. 



CEMENTS. 

ENGLISH, Portland, and Roman Cement.for 
sale by LAWRENCE & EDMANDS.214 Pearl st.,N.Y. 



YOU WANT SOMETHING TO DO.— Pleas- 
ant, small capital, fair profits, no risk. Write or 
call. R. A. ADAMS, 132 South Fifth avenue, New York. 
(Old number 103.) 



MANUFACTURING PREMISES IN CAN- 
ADA, known as the "Globe Works," situated at 
Gananoque, on the St. Lawrence, 18 miles from the cityof 
Kingston. The premises are extensive, and have been used 
us machine works, sptlng factory, etc. The water power 
is abundant, and is available throughout the wintkb. 
The steamers on the St. Lawrence all touch at Gananoque, 
and it Is also a station of the Grand Trunk Railroad. 

For terms, apply to J. PENFOLD, Manager, Bank of 
British North America, Kingston, Canada. 

JAMBS W. aUEEN & CO, 

934 Chestnut St., Philadelphia | 

535 Broadway, New York. 

Opticians, Mathematical and Philosophical 

Instrument Makers, and Importers. 

Spectacles, Microscopes, Opera GlaBS»s, Drawing In- 
struments. Transits, Levels, Tape Measures, Thermome- 
ters, Barometers, Magic Lanterns, etc. , etc. 

Manuals, as follows, sent for 10 cents each: 
Part 1st, Mathematical Instruments IK pages. 

" 2d, Optical Instruments 100 ,T 

" 3d, Magic Lanterns and Stereopticons ... 88 " 
4th, Philosophical Instruments 66 " 



BUMPFF & LUTZ 9 

IMPORTERS and Manufacturers of Aniline 
Colors and Dye stuffs, Colors for Paperhangers and 
Stalners. Reliable recipes for Dyeing and Printing on 
6ilk, Wool, and Cotton* All new improvements in the 
art ot Dyeing, and new Colors arc transmitted to us hy 
our friends in Europe, aB Boon as they appear. 

42 Beaver street, New York. 
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TANTED— AGENTS, $20 PER DAY, TO 
sell the celebrated HOME SHUTTLE SEWING 
MACHINE. Has the under- feed, makes the "lock 
stitch" alike on both Bides, and is fully licensed. 
The best and cheapest Family Sewing Machine 
in the market. AddreBB 

JOHNSON, CLARK & CO., 
Boston, Mass. ; Pittsburgh, Pa. ; Chicago, 111. or 
St Louis. Mo. 



rpHE BAILEY GAUGE LATHE, for turning 
I all kinds of handles and cabinet work. Address 
T. B. BAILEY & VAIL, Lockport, N.T. 



KEY SEAT MACHINE, Manufactured by 
T. B. Bailey & Vail. Sample at CHAS. PLACE & 
CO. 'S, 60 Vesey St., New York city. 



PATENT 



SHAFTING. 



The lact that this tiuaiung nas 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
ot the most approved Btyles. Price Lists mailed on ap- 
plication to JONES & LAUGHLIN8, 

180 Water street, Pittsburgh, Pa. 

tW Stocks ot this Shafting In store and for sale by 
FULLER, BAMA4FITZ, Boston, Mass. 

GEO. PLAca & CO.. 126 Chambers street, N. Y. 



WATER-PROOF 

BUILDING JPAPEB 

StJo Tab), for Roofing, Sheathing, Ceilings, Oilcloths, 
hoe Stiffenlngs, Tags, Trunks, Cartridges, Blasting, 
Pass-book Covers, Grain and Flour Bins. etc. , for sale by 
J. HUNTER, Jb., 
Paper Warehouse, 59 Duane St. New York. 



SHAW'S PATENT 

Gunpowder Pile Driver 

One of the Greatest Inventions of the Age* 

STATE AND COUNTY RIGHTS for sale. 
Machines furnished of any desired power. This won- 
derful machine will put down a 30 foot pile in onb min- 
ute driving time. We are prepared to contract with 
competent parties for the use of our machine on a royal- 
ty, or division of profits. For particulars address 
GUNPOWDER PILE DRIVER CO., 

No. 16 N. 7th St. , Philadelphia. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order, by J. F. WERNER 68 Center Bt. N.T 
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EST DAMPER REGULATOR 

for Steam Boiler. Send for Circulars. 

AgentslW anted. MURRILL & KEIZER, Baltimore, Md. 
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INIGHTRROS 



OHINGLE AND HEADING MACHINE^- 

O Law's Patent with Trevor & Co. '8 Improvements. 
The Simplest and BeBt in use. AlBo, Shingle, Heading 
and Stave Jointers, Equalizers. Heading Turners, Planers 
etc. Address TREVOR & CO. , Xockport, N. Y. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machlnes.Gray & Wood's Planers,Self -oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, J 91 Liberty street, N. Y. : 

Send for Circulars. J 67 Sudbury street, Boston 



RICHARDSON, MERIAM & CO., 
Manufacturers ot the latest improved Patent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash. 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills Saw 
Arbors, Scroll 8aws,Rallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester.Mass. Warehouse, 107 Liberty St. New York. 17 1 




Reynolds' 

TURBINE WATER WHEELS. 

The Oldest and Newest. All others, 
only Imitations of each other In 
their Btrife after complications to 
confuse the public. We do not boast 
but Quietly excel them all in staunch 
reliable, economical power. Beau 
tiful pamphlet free. Geo TALLCOT 
96 Liberty st. , New York. 
Gearing. Shafting. 



Niagara Steam Pump 

CHAS. B. HARDICK, 



Adams St. .Brooklyn, N. Y. 



<&1^A A MONTH! EMPLOYMENT! 

QpltJU EXTRA INDUCEMENTS! 

A premium House and Wagon for Agents. We desire 
to employ agents for a term of Beven years, to sell the 
Buckeye 180.00 Shuttle Sewing Machine. It makes a 
stitch alike on both sides, and is the best low-priced 
licensed machine in the world. W. A. HENDERSON & 
CO. , Cleveland. Ohio, or St. Louis. Mo. 



M 



1 ODELS, PATTERNS, EXPERIMENTAL, 



and other machinery. Models for the Patent Office, 
built to order by HOLSKE MACHWE CO., Nos. 528, SM!, 
and 532 Water st., near Jefferson. Refer to Solkntifio 
American office. 14 tf 



Harrison Safety Boiler. 




Has been in practical use for more than 10 years . 
25,000 HORSE POWER IN USE. 

INTERNATIONAL MEDAL, LONDON. 1862. 

AMERICAN INSTITUTE MEDAL, 1869. 
SEND fob circulars to 
HABBIS0N B0ILEB WOBKS 
Philadelphia, Pa. 

Weston's Patent Differential 

PULLEYBLOCKS. 

75,000 in use. Address 
HARRISON BOILER WORKS 

Philadelphia, 
or JOHN A. COLEMAN, Asrent 

110 Broadway, New York, 
or 139 Federal St. , Boston, Mass. 



L. L. SMITH & CO., 

Nickel Platers, 

6 HOWARD ST., New York, 
Between Elm and Centre. 



BUILDERS 



and all who contemplate 
building, supplied with descrip- 
tive circnlar 01 " Village Builder" free. Address A. J. 
BICK.NELL * CO. , Publishers, 27 Warren st., New York. 



American Saw Co.,Manufacturers of 



,W A tooTHID% 
CIRCULAR SAWS 



And Pertorated Circular and L<ong Saws. Also Solid 
Saws oi all kinds. No. 1 Ferry at., cor. Oold street. 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco.Cal. 



SCHLCNKER'S PATENT 



14717^ 



New Invention. ADDRESS, 
Howard Iron Works. Buffalo. N.Y.i 



THE 



Allen Engine Works. 



THE ALLEN ENGINE. 



Fourth avenue and 180th ana 13lst sts. .New fork city 
Manufacturers o 

Porter's Governor, 

The Allen Boiler, and 

Stands rd Straight Ed ires, Surface Plates, and 

Ann le Plates. 

Four flrsi premiums were awarded to us at the Fair of 
the American Institute, 1870. 

Send for our illustrated circular. 



HOI, WHEN, and WHERE 

TO 

ADVERTISE. 

SEE THE ADVERTISER'S GAZETTE, 

BOOK OF ONE HUNDRED PAGES, 
Issued Quarterly (new edl< ion jtfsT out), contains Lists 
of all TBI best Nkwspaferb, Daily, Weekly, Religious, 
Agricultural, Local, and Political; also, Magazines, 
and all Periodicals devoted to class interests; also, esti- 
mates showing 

COST OF ADVERTISING, 
and hints, Incidents, and instructions gathered from the 

Experience of Successful Advertisers. 

Mailed to any address FOB 23 CENTS. 

Address 

GEO. P. HOWELL & CO., 

Advertising Agents, Publishers, and Dealers 
in All Kinds of Printers' Materials. 

NO. 41 PARK ROW, NEW YOKK, 



IRON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

PBNN WOBKS, 

MARINE ENGINES, BOILERS, ETC, 

PHILADELPHIA, PA. 




REYNOLDS & CO. 

MANUFACTURE 

Screws & Bolts 

For Machinery of every variety. 

ALBO 

Bridge and Roof Bolts. 

STEEL&IRON SET SCREWS 

A specialty. Also, Small Article l 
for Patentees. In great numbers, a 

No. 145 East St., New Haven, Conn. 




PT T. V. Carpenter, Advertising Agent. Addres 
hereafter, Box 778, New York city. 



Swain Turbine. 

"OurLow-Water Wheel from this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any whee 1 
ever invented Gave the best results, In every respect, at 
the Lowell Tests, 

For Report of tests at Lowell, wit Diagrams and Ta- 
Dies of Power, address 

TUB SWAIN TURBINE CO., 

North Chelmsford, Mass. 



dfc O £T A A LINE for an advertisement in 
Qp£*0\J Kellogg's Inside Track List of 265 West- 
ern Country Newspapers. Best and cheapest medium of 
its kind in the world. Address A. N. KELLOGG, 

110 and 113 Madison st. , Chicago. 



L. W.Pond — New Tools. 

EXTEA HEAVY AND IMPB0VED PATTERNS. 

IATHES, PLANERS, DRILLS, of all sizes ■ 
J Vertical Boring Mills, ten feet swing, and under* 
Milling Machines, Gear and Bolt Cutters ; Hand Punches 
and ■. hears for Iron. 

Oil ce and Warerooms, 98 Liberty St. , New York; Works 
at W orcester, Mass. 

A. C. STEBBINS New York Agent. 




CURES 

Costiveness, 

BELIEVES 

Headache, 

AIDS 

Digestion. 

Sold by all Druggists. 



TODD & RAFFERTY, Manufacturers of 
Steam Engines, Boilers, Flax, Hemp, Tow Bagging 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors always on hand. Also Agents for the New Haven Man- 
ufacturing Co .'8 Machinists' Tools. &~ We invite espe- 
cial attention to our new, mnroved,P< ltivMe Steam En- 
gines. Warerooms, 10 Barclay st. ; Works, Paterson,N. J. 

Patent Vertical Portable Engine. 

Our guarantee is — more 
steam, less fuel, stronger in run- 
ning, safer to run, less friction, 
ana more durable, than any Ola 
Style Portable, with Engine on 
Boiler, of same dimensions. Our 
Saw Mills are strong and well 
made— Lever Head Blocks, with 
Patent Roller set; quick setting, 
and correct wit > sawing. Stationary Engines and Boil- 
ers. Address GRIFFITH & WEDGE, Zanesville, Ohio. 




WIRE ROPE. 

JOHN A. ROEBLING'S SONS, 

XAXTFACTUBERS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging, 
Bridges. Ferries, Stays, orGuys on Derricks &Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ingrope of all kinds ior Mines and Elevators. Apply for 
circular, giving price and other Information. Send for 

riamphlet on Transmission of Power by Wire Ropes. A 
arge stock constantly on hand at New York Warehouse. 
No. 117 Liberty Btreet. 



^TJAIVf 



mm 



\^0lLEB? 



Principal ufkic*- 



From 4 to 500 horse power 1 
Including Corliss Engines, Slide 
Valve Stationary Engines, Por- 
able EnglneB, etc. Also, Circu- 
lar Saw Mills, Shafting, Pulleys, 
etc. Wheat and Corn Mills, Cir- 
cular Saws, etc. 

Send or Price List. 
WOOD <fc MANN 
Steam Engine Company 

WORK8-UTICA, N.Y. 

43 Cortlandt St., New York. 



RAILROAD MEN, who hope for promotion, 
read the Railroad Gazette, published at 72 Broad- 
way, New York, and 112 Madison St. , Chicago. Sample 
numbers 10 cts 



^S 1 

rels. 



OAT. SOLID EMERY WHEELS AND OIL 
I STONES, lor Brass andiron Work, Saw Mills, and 
Rdee Tools. NoHhamoton Emery WhaelCo. Leeds,Mass. 



S. & J. GEAR & CO., Boston, furnish 
_ • every description of Wood and Iron Working 
Machinery and Supplies. The best In use, regardless of 
maker at lowest possible rates. 



A 



FOR SALE. — The huildings occupied by the 
Buffalo File Co. , situated in the city of Buffalo.on a 
paved Btreet, with Engine, Shafting, Triphammer, etc., 
well located, and adapted for manutacturfng purposes. 



For further particulars, apply by post, for circular. 
GEORGE T BU8COTT Buffalo, N.Y. 



ng purposes. 

■lrcula 



PORTABLE STEAM ENGINES, COMBIN 
In g the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. AddreBB 

J. C. HOADLEY & CO Xawrence, Mass. 
46. Cortlandt St. New York. 



PERM OIL, strictly pure, for SEWING 

r ^. MACHINES and fine Machinery, in bottles, cans, bar- 
rel s, and casks. W.F.NYE New Bedford. Mass. 

TRON PLANERS, ENGINE LATHES, 
1 Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO New Haven Conn. 



THE 

Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Bmell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co. , la. 

ATHE CHUCKS— HORTON'S PATENT 

from 4 to 36 inches. Also for car wheels. Address 
E. HORTON & SON, Windsor Locks Conn. 

THE WOODWARD STEAM-PUMP MAN 
UFACTURINU COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
En ine, Steam, Water, and Gas Fittings of all kinds. Also 
Dealers in Wrought-iron Pipe, Boiler Tubes, etc. Hotels 
Churches, Factories, & Public Buildings heated by Steam, 
Low Pressure. Woodward Building, 76 and 78 Center St. . 
cor. of Worth st. (lormerly ofTi Beekmanst., N. Y. All 
parties are heieby cautioned against infringing the Pat. 
Kightof the above Pump. G. M. WOODWARD, Pres't. 



THE " Scientific American " is printed with 
CHAS.ENEU JOHNSON & CO.'S INK. Tenth and 
Lombard sts. Philadelphia and Gold St. New 5"ork. 
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